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1 Introduction

This report was prepared by The Mahfood Group LLC® (TMG) under the West Virginia
Department of Environmental Protection (WVDEP), Work Directive No. DEP17*07A-1.
This report presents the site-specific human health exposure evaluation (HHEE) for the
West Virginia State University (WVSU) property in Institute, West Virginia (site). As
directed by the WVDEP, the HHEE was completed in general accordance with USEPA
and WVDEP risk assessment procedures (see reference section). Specifically, following
discussions with the WVDEP, because this site is not within the Voluntary Remediation
Program (VRP) under the West Virginia Voluntary Remediation and Redevelopment Act
(VRRA), available data were screened using USEPA criteria with target carcinogenic
risks set at 1 x 10 and noncarcinogenic target risks at a hazard quotient (HQ) of 0.1 for
identifying constituents of concern. This approach results in a conservative analysis.
This HHEE was completed with the goal of evaluating potential human health exposure
issues associated with findings reported to date for the WVSU property.

The WVDEP work order directive DEP17*07A-1 included a full review of the project-
related documents:

e FEast Property Boundary Investigation (Phase I), (CH2M Hill - August 5, 2013);
e 2015 Groundwater Performance Monitoring Report, (CH2M Hill - April 2016);

e Fastern Property Boundary RCRA Corrective Action Investigation — Phase II through
V, (CH2M Hill - April 15, 2016) (hereafter “GW Report”);

e Vapor Intrusion Investigation, (CH2M Hill - April 18, 2016) (hereafter “Vapor
Intrusion Report”),

e Soil Vapor Sample Map West Virginia State University Property and Adjoining
Parcels, (EnviroProbe Integrated Solutions [EnviroProbe] - September 12, 2016);

e Soil Gas COPC Summary Campus Assessment data table with soil gas sampling
results, (EnviroProbe);

e  WVSU Vapor Point Boring Logs (15-0137), (EnviroProbe);

e SAraon
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e Well Logs (15-0137), (EnviroProbe);
e Soil Gas Implant Installation and Sampling Protocol, (EnviroProbe);
e  WVSU Soil Gas Analytical (15-0137), (ESC on behalf of EnviroProbe); and,

e WVSU EnviroProbe Groundwater Analytical, (PACE Labs on behalf of
EnviroProbe).

Additional work order directive tasks included:

e Development of data tables screened against appropriate USEPA human health
benchmarks. In addition, figures will be modified from existing reports to show
exceedances of applicable criteria by area of concern, as practical, to convey HHEE
findings and results previously unpublished. TMG prepared a groundwater data
summary table containing the previously unpublished September 2016 EnviroProbe
monitoring well sample groundwater data. These results were combined with the
previously published CH2M Hill permanent monitoring well data for comparative
purposes. The EnviroProbe exterior soil gas data were previously tabulated, but not
published. That table in its original form and a re-screened version are included in
Attachment 1. TMG modified 5 figures from the Vapor Intrusion Report and the
previously unpublished EnviroProbe exterior soil gas concentration figure to reflect
the combining of CH2M Hill and EnviroProbe data and also to show changes in
exceedances as a result of the data re-screening.

e Identification of data gaps and information gaps and associated additional
data/information needed to further evaluate potential human health exposure issues on
the WVSU property. Data gaps are identified as they are relevant and are

summarized in Section 4.

e Prepare a report summarizing the tasks performed and the potential human health
exposure risks associated with the WVSU property based on the data provided, if
applicable. If exposure risks cannot be properly evaluated, prepare a summary of
additional data/information needed to conduct a proper evaluation. This report

includes a summary of the CH2M Hill reports and data reviews, the re-screening of

e SAraon
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analytical data available, and the subsequent evaluation on the relevance of a human
health exposure risk assessment for the site.

This report is organized into five sections including this section (the Introduction —
Section 1). The subsequent sections include:

e Section 2 (Analytical Results and Constituents of Concern): This section presents
the analytical results and selection of constituents of concern (COCs).

e Section 3 (Conceptual Site Model): This section presents the conceptual site model
(CSM) for the site. The site CSM consists of a hydrogeologic CSM, a preliminary
exposure pathway evaluation where select pathways will be qualitatively
eliminated from consideration, and a human health CSM.

e Section 4 (Data Gap Analysis): This section presents a data gap analysis and data
needs to satisfy those gaps to complete the HHEE.

e  Section 5 (References): This section contains the references cited in this document.

Various tables and attachments are also presented as part of this document and are
referenced, where appropriate, in the text.

1.1 Site History and Current Conditions

The WVSU property is located at 5000 Fairlawn Avenue in Institute, Kanawha County,
West Virginia. There is limited information provided in the CH2M Hill reports regarding
the manufacturing processes and specific chemicals used at the UCC property. This
limits the ability to determine that exact source areas on the UCC property and exactly
what constituents are expected to be able to migrate to the WVSU property.

According to the WVSU website, WVSU was chartered in 1891. By 1955, the footprint
of the university layout was established and many structures were complete that remain
to this day. Two historic aerial photographs (1955 and 1971) from the CH2M Hill GW
Report are included in Attachment 2. The 1955 aerial photograph appears to show two
water impoundments approximately 5 to 7 acres in surface area. The 1971 aerial
photograph appears to show these two impoundments filled in with apparent access roads
running west towards the Union Carbide Corporation (UCC) property.

\imahfoodwhs\tmg\West Virginia Proposal'\Risk Assessment Work\West Virginia State University\ Text\WVSU HHEE Text 122116-
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The WVSU property i1s comprised of an approximately 140-acre roughly rectangular
shaped parcel with northeast frontage on Fairlawn Avenue. The ground surface of the
site 1s generally flat floodplain with a mix of grassy lawns, asphalt parking and more than
40 buildings of various sizes. The floodplain slopes slowly to the southwest from
Fairlawn to the New York Central Railroad and Kanawha River, which constitute the
downgradient property boundary. The former UCC property borders the WV SU property
to the northwest. Residential neighborhoods and a golf course abut the site to the
southeast. North of Fairlawn Ave. is mixed residential and light commercial properties
with no signs of heavy industry or manufacturing. The primary historical use of the site
has been college or university-level higher education and the anticipated future use of the
site 1s to remain the same. However, the historic aerial photographs from the CH2M Hill
GW Report (included in Attachment 2) show evidence of some industrial use (e.g., filling
of impoundments with fly ash) and imply the potential for there to have been additional

undocumented industrial use on the WV SU property.

WYVSU students reside on-site in dormitories located in the northern portion of the site in
Judge Keith Scholars (JKS) Hall and Dawson Hall, and faculty resident housing is
located in the southern portion of the site just south of the former impoundments filled in
between 1955 and 1971. Other on-site potential receptors include non-resident faculty
and staff, non-resident students, and visitors.

There is no reported data on utility lines (e.g. subsurface location and depth). Other than
locations of indoor air sampling, no descriptions of below grade basements or crawl

spaces were provided.

Groundwater at the site predominantly flows toward the south-southeast in the southern
portion of the site. There is no specific hydrogeological data reported for the more
northern and eastern portions of the site. The nearest surface water feature to the site is
the Kanawha River, which is located at the southwest boundary of the site and is a local
discharge feature relative to the site. The 1955 aerial photograph and a 1958 Saint
Albans USGS 7.5 min quadrangle map from the GW Report (included in Attachment 2)
revealed there were shallow streams running diagonally across the southern portion of the
site from approximately north to south flowing into the former impoundments that
eventually discharged to the Kanawha River. The 1971 aerial photograph (included in

Attachment 2) shows these impoundments appear to have been filled in. A Google E
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aerial from 1990 (included in Attachment 2) shows no signs of the former impoundment
with grassy areas and other development covering those areas. Surface run-off control on
the site is uncertain, but is expected to overland flow to storm drain catch basins in the

parking lots, roads and other impermeable surfaces, presumably discharging to the river.

1.2 Previous Investigation Summary

A series of phases of environmental investigations of groundwater and air media were
completed by CH2M Hill and EnviroProbe reported in the documents listed in Section 1.
These investigations stemmed from the premise that dissolved-phase groundwater
constituents of potential concern (COPCs) were migrating from the UCC property to the
WVSU property, with each phase expanding on prior findings. A summary of the
investigations included in those reports and EnviroProbe data, table, and figure provided
is below. A brief description of the extent of the investigation, excerpted conclusions
from the associated reports or document, and any TMG commentary to the findings are
presented below, organized by media with groundwater first, followed by the various
components of the vapor intrusion investigation, which was reported separately. TMG
assumes that the “grab” (as identified in the CH2ZM Hill reports) groundwater samples
were acceptable for analysis within this report. The discussions below are related to
COPCs (and not COCs) in the context of constituent distribution, migration, and
prevalence of detections. Further analysis on a comparison of the COPCs to applicable

screening criteria to select COCs is discussed below in Section 2.2.

1.2.1 Groundwater

CH2M Hill Phase I — August 2013 — Sixteen grab groundwater samples (which includes
2 duplicate samples) were collected from five temporary well locations in the
southwestern portion of the site. (Note that the total number of samples for Phase I was
counted based on the data tables presented in the CH2M Hill reports.) These wells were
analyzed for the 12 volatile organic compounds (VOCs) and 3 semi-volatile organic
compounds (SVOCs) that were detected in the 4 eastern property boundary wells (TW-
65A/B and VW-3A/B) on the UCC property.

Conclusions from the CH2M Hill Phase I. COPCs detected on the UCC property may
have migrated beneath the WVSU property. Groundwater flow is to the southeast.

COPCs were above USEPA Regional Screening Levels/Maximum Contaminant Lev
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(RSLs/MCLs) on the WVSU property but no potable water use was identified and
therefore, there 1s no risk associated with ingestion of drinking water. There were some
exceedances of the residential vapor intrusion screening levels (VISLs), but no VOCs
were above commercial/industrial vapor intrusion screening levels (VISLs). There are no
occupied buildings in the area investigated and no known plans for residential reuse. An
environmental covenant should be placed on the WVSU property to prohibit the use of
groundwater, require a vapor barrier for newly constructed buildings, and to prohibit

residential reuse of the property.

IMG Conclusion: TMG concurs with the Phase I conclusions as they are defined which

are limited to the Phase I area (southwestern portion of the WVSU property) investigated.

CH2M Hill Phase II through V — April 2016 — Twenty grab groundwater samples
(including 3 duplicate samples) were collected from seven temporary well locations
spread across the southern portion of the site and were analyzed for VOCs and SVOCs in
Phase II and III. The Phase II groundwater samples were analyzed for the same of list of
VOCs and SVOCs as the Phase I groundwater samples. Note however that Phase II1
samples were only collected for purposes of delineating 1,4-dioxane in groundwater and,
therefore, were only analyzed for 1,4-dioxane. In Phase IV, twenty-three groundwater
samples were collected (including one duplicate sample) from twelve monitoring wells
(“TW” wells) and one existing monitoring well on the UCC property (MW-104). These
wells were analyzed for the investigation-specific COPC list of VOCs and SVOCs (i.e.
same list as Phase I and II). In Phase V, fourteen groundwater samples were collected
from eleven temporary well locations and were analyzed for the investigation-specific
COPC list of VOCs and SVOCs, plus target compound list (TCL) SVOCs, polynuclear
aromatic hydrocarbons (PAHs), and Resource Conservation and Recovery Act (RCRA)
metals at WVSU’s request. Many of the Phase V samples were collected within or in the
vicinity of the projected former impoundment areas. (Note that the total number of
samples for Phases II through V was counted based on the data tables presented in the
CH2M Hill reports.)

Conclusions from the CH2M Hill Phase II through V. Hydrogeological data from the
monitoring wells installed during the Phase IV investigation confirmed the southeasterly

groundwater flow direction across the site that becomes more southerly towards the

Kanawha River and are influenced by subsurface hydrogeologic conditiogg, o ...

group
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Groundwater impacts on the WVSU property appear to have resulted from more than one
source for 1,4-dioxane and chloroform specifically (in the southeastern portion of the
WVSU property) including the migration of COPCs in groundwater from the UCC
property. COPC plumes originating from the UCC property have been delineated.
Groundwater data indicate the vapor intrusion pathway is incomplete with the exception
of potential future residential-type use (e.g., homes, dormitories, daycare, or other) in the
Phase I investigation area. Based on detections of a mixture of naphthalene and 1,2-
dichloroethane (1,2-DCA) in the shallow monitoring well TW-107, which is not found
elsewhere in shallow groundwater on-site, there is a potential residential exposure to
groundwater flowing from the eastern WVSU property boundary to adjacent off-site
receptors reportedly unrelated to activities at the UCC property.

TMG Conclusions: Based on visual observations of borings completed in the projected
impoundment area reported in the Phase II through V GW Report, it appears the
impoundments were filled with fly ash. This conclusion was not specifically stated in the
Phase II through V GW Report, although the data and the subsequent Vapor Intrusion
Report strongly suggest it. No speculation was made as to the origin of the fly ash, but it
is likely from a coal-burning source. TMG generally concurs with the other conclusions
drawn as they were defined, except the issue related to the potential residential exposure
to groundwater from the eastern WVSU property boundary. This supposition is
speculative in that no water-level data are known to have been collected on the adjacent
property to support groundwater flow direction toward the property to the east of TW-

107, which is also a golf course and not residential.

EnviroProbe Groundwater Sampling Event — September 2016 — Nine monitoring
wells (TW-105 through TW-113) on the WVSU property were sampled by EnviroProbe
in September 2016. No written explanation of the sampling effort or results was
provided with the associated analytical laboratory results. The samples were analyzed for
TCL VOCs, SVOCs including PAHs, and RCRA metals. These previously unpublished
groundwater results were tabulated and compiled by TMG for detected COPCs only to
permit a side-by-side comparison to the CH2ZM Hill monitoring well groundwater results
(see Table 1-1). The TMG comparison is further discussed in Section 2.

IMG Conclusion: The detected VOCs appeared to be generally comparable and

consistent between the CH2M Hill and EnviroProbe sampling events. A few VOfgs o
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(chloromethane, bromodichloromethane, and 1,1, 1-trichloroethane) that were not on the
CH2M Hill’s investigation-specific list were detected in one sample each from
EnviroProbe. The chloromethane and 1,1, 1-trichloroethane concentrations were less than
their respective RSLs and VISLs. The single bromodichloromethane detection exceeded
both the re-screened tap water RSL and residential VISL. Seven non-carcinogenic PAHs
were detected in one sample at concentrations less than their respective tap water RSLs
(if available). In general, the EnviroProbe groundwater results showed consistent
findings with previous reported results by CH2M Hill. Groundwater data are discussed

in more detail in Section 2.1.

1.2.2 Vapor Intrusion/indoor Air

CH2M Hill Vapor Intrusion — June 2015 and January to February 2016 — The Vapor
Intrusion investigation activities occurred in two phases concurrent with Phase IV and V
of the groundwater investigation. The Vapor Intrusion investigation, requested by
WVSU, focused on four distinct areas (Athletic Facility, Convocation Center, Eastern
Area, and Faculty Housing) because each area has different geographic features and a

distinct set of data available to evaluate vapor intrusion potential.

The initial phase of Vapor Intrusion investigation in June 2015 included collection of
indoor and outdoor (ambient) air samples from the Athletic Facility, Convocation Center,
and Faculty Housing Areas. Between two and six samples were collected from each
story of each singular building tested. (Note however that because the Convocation
Center was built in two stages separated by many years, six indoor air samples were
collected from the older part of the building and the newer part of the building for a total
of twelve indoor air samples on the ground floor.) The samples were analyzed for a
specific subset list of VOCs consisting of 1,1-dichloroethane, 1,1-dichloroethene, 1,4-

dioxane, benzene, chlorobenzene, chloroform, and trichlorofluoromethane (TCFM).

A second phase Vapor Intrusion investigation was completed in January and February
2016 in the Faculty Housing area and at the Eastern Area to investigate impacts related to
the former impoundments and to address temporal variability. Sixteen exterior soil gas
samples were collected (including one duplicate sample and two split samples) at seven
locations 5 ft-bgs and just above the water table (approximately 15-20 ft-bgs). A second

round of indoor and outdoor air samples were collected at the same locations in the
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unoccupied residence in the Faculty Housing Area previously tested. Also, subslab and
crawl space air samples were collected from the same unoccupied faculty residence to
evaluate entry points for vapor intrusion. The second phase Vapor Intrusion samples
were analyzed for a TCL-like list of VOCs to evaluate the potential contribution from the

former impoundments.

Conclusions from the CH2M Hill Vapor Intrusion Report. CH2ZM Hill generally
concluded based on multiple lines of evidence examined that there was not a significant
Vapor Intrusion source on the WVSU property related to the COPCs in groundwater
originating from the UCC property. Specifically, the current Vapor Intrusion potential at
the Athletic Facility and Convocation Center was deemed insignificant based on a lack of
VISL exceedances in indoor air (highest hierarchy of media for Vapor Intrusion
evaluation) and at the Eastern Area based on limited exterior soil gas exceedances.
Vapor Intrusion potential was concluded to be insignificant in the unoccupied residence
tested in the Faculty Housing Area based on a lack of VISL exceedances in the subslab
soil vapor samples indicating there is not a significant source for the Vapor Intrusion
pathway. CH2ZM Hill stated that there were several VOCs in one exterior soil gas sample
location (INS-0562) above VISLs, indicating that potential VI risk cannot be ruled out
without additional data in occupied structures located within a 100-foot radius of this

sample location.

TMG Conclusion: TMG generally concurs with CH2ZM Hill’s conclusions for the Vapor
Intrusion Report at the target risk and HQ evaluated. TMG recognizes the exterior soil
gas sample exceedances in INS-0562. EnviroProbe performed additional exterior soil gas
sampling in August 2016, which assisted to further evaluate vapor intrusion within the
area of soil gas point INS-0562. TMG has evaluated the vapor intrusion pathway for the
Faculty Housing Area including both CH2M Hill’s and EnviroProbe’s sample results,

which is discussed in Section 3.3.2.

EnviroProbe Exterior Soil Gas Sampling — August 2016 — EnviroProbe installed
thirteen shallow (8-10 ft-bgs) vapor points spread across the site including areas in the
northern portion of the property not previously evaluated for groundwater or Vapor
Intrusion issues and a few in close proximity to CH2M Hill exterior soil gas sampling
locations. The northern portion of the property that will be assessed is identified as the

Northern Area in subsequent discussions in this report. Ten of the vapor points wg
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sampled (VP-2, VP-8, and VP-12 were not sampled). The vapor point samples were
analyzed for the same TCL-like list of VOCs as CH2M Hill’s second Vapor Intrusion
phase samples. The only text provided by the WVDEP associated with this sampling

event described the vapor point sampling techniques and procedures.

TMG Conclusion: The EnviroProbe exterior soil gas results are somewhat distinctive in
comparison to the CH2M Hill exterior soil gas results in that the EnviroProbe results
show the same constituents with similar concentrations across a wide aerial extent.
VOCs in EnviroProbe exterior soil gas results were detected above VISLs (benzene,
naphthalene, and vinyl chloride). Note that these COCs do not exceed applicable VISLs
in any CH2M Hill exterior soil gas in any area except for one benzene detection in
CH2M Hill exterior soil gas point INS-0572 (5-6’) (located within the Convocation
Center). Also, these COCs do not exceed applicable VISLs in any CH2M Hill
groundwater samples in any area except one detection of benzene in the Athletic Facility
area and one detection of naphthalene in the Eastern Area (discussed further in Section
33.2).

1.2.3 Summary of WVDEP Provided Reports to Review

Following WVDEP’s direction, the reports provided and data collected within those
reports were reviewed and considered. TMG generally agrees with the primary
conclusions presented by CH2M Hill as they are described in the reports, however, in
accordance with the WVDEP Work Directive No. DEP17*07A-1, TMG will perform a
separate evaluation using all provided information from CH2M Hill and EnviroProbe. In
addition, the analytical data will be re-screened against current applicable standards in

order to identify any remaining data gaps.

For instance, TMG agrees that it appears COPCs have migrated in groundwater from the
UCC property following a predominant south-southeasterly flow direction that is likely
influenced by subsurface conditions, including the fly ash-filled impoundments in the
southern portion of the site. However, what is not clear is the source of the fly ash and
also what the specific sources are on the UCC property that would indicate what specific
constituents have migrated to the WV SU property. However, review of the groundwater
analytical data from monitoring wells located in the UCC property (Table A-1 in the
2015 Groundwater Monitoring Report) clearly indicates detectable levels of COPCs

SanFoon

) Oup
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present in monitoring wells in close proximity to the WVSU property boundary. In
addition, anecdotal data suggests that the fly ash may have originated from the UCC
property. One type of fill placement implies the potential for other historic fill

placement, permitted or otherwise.

It is unclear based on the review of the available documentation whether fate and
transport modeling has been conducted or proposed in order to support constituent
migration from the UCC property to WVSU property and to assist in validating the
analytical data collected on the WVSU property. Furthermore, it 1s also not confirmed
that fate and transport modeling has been proposed or completed in order to support
diffuse groundwater discharge to the surface water of the Kanawha River. However,
evaluation of the Kanawha River and any associated ecological receptors were not part of
the WVDEP Work Directive No. DEP17*07A-1 and, therefore, these issues were not

considered further in this report.

Based on the criteria CH2M Hill used for assessing the analytical data collected
(commercial receptor at 1 x10” target risk and HQ of 1), TMG also concurs with the
overall conclusion that for the multiple lines of evidence approach taken for the vapor
intrusion evaluation that vapor intrusion may not be significant at the WVSU property.
However, as part of this report, TMG will re-screen the available data and perform a

further qualitative assessment of the vapor intrusion exposure pathway.

No EnviroProbe reports were provided, so no conclusive statements can be commented

upon.

Discussions of the development and assessment of a conceptual site model and data gaps
analysis will be presented in Sections 3 and 4 that will allow for completion of a

comprehensive HHEE.
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2 Analytical Results and Constituents of Concern

All constituents considered related to the UCC property were identified as COPCs. The
analytical data in CH2M Hill’s reports and the soil gas data table from EnviroProbe were
screened using a target carcinogenic risk of 1 x 10~ for commercial/industrial and 1 x 10°
% for residential. Following direction from the WVDEP and because the site is not in the
VRP, available data were screened for potable water use and vapor intrusion using
USEPA criteria with target carcinogenic risks set at 1 x 10" and noncarcinogenic target
risks at a HQ of 0.1 (for both residential and commercial/industrial screening values) to
identify constituents of concern (COCs) for potential quantitative analysis. This
approach results in a conservative analysis. Any detected COPC that exceeds any of the
relevant screening criteria was identified as a COC.

Analytical data tables extracted from the GW and Vapor Intrusion Reports and the
EnviroProbe soil gas summary table are presented in Attachment 1. These data tables are
presented in their original form and then with a duplicate version containing hand
annotated updates to reflect the re-screening requested by the WVDEP. A CH2M Hill
modified figure to show all combined site wide groundwater and exterior soil gas sample

locations is presented as Figure 2-1.

2.1 Analytical Data and Constituents of Concern
Soil

Review of available reports revealed that no analytical soil quality data were collected.
Lithologic soil data were presented in the CH2M Hill GW Report, but no analytical soil
sample data were reported. Therefore, no conclusions were able to be made regarding

soil quality and vadose zone soil acting as a potential vapor source.

Groundwater

As directed by the WVDEP, groundwater analytical data were re-screened against
USEPA tap water RSLs [USEPA 2016a] only (i.e, not MCLs) based on a target
carcinogenic risk of 1 x 10 and an HQ of 0.1. In addition, groundwater analytical data
were also screened against USEPA OSWER residential and commercial VISL target

groundwater concentrations based on a target risk of 1x10 and target HQ of 0.1. These
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target groundwater concentrations were calculated using the USEPA VISL Calculator,
Version 3.5.1, (based on May 2016 RSLs) [USEPA 2016b].

The cumulative groundwater data for the groundwater investigation activities are
presented in two forms. First, the EnviroProbe and CH2ZM Hill monitoring well
groundwater data (“MW” and “TW” groundwater samples) were tabulated and screened
as described in the above paragraph. This was completed for two purposes, 1) to make a
comparison between the two data sets (CH2ZM Hill versus EnvrioProbe), and, 2) to select
COCs. This monitoring well groundwater data are presented in Table 1-1. Second,
groundwater analytical data tables (“INS” groundwater samples) in their original form
were extracted from the GW report and re-screened as described in the above paragraph.
In addition, these groundwater data tables were reviewed for completeness and accuracy.
If any inaccuracies were found, these were hand annotated on the second set of pdf files

in Attachment 1 for completeness.

As shown on Table 1-1, with some minor disparities between samples, the two sets of
sample results (CH2M Hill versus EnviroProbe) from the monitoring wells are relatively
comparable over time. There was one exception related to 1,4-dioxane. The quantitation
limit reported for this constituent in the EnviroProbe groundwater samples was 100 ug/L,
which was higher than the maximum detected concentration in the CH2M Hill

groundwater sample set.

Based on the screening, Table 2-1 presents summary statistics and the selection of direct
contact groundwater COC and Table 2-2 presents summary statistics and the selection of
vapor intrusion groundwater COC. All groundwater samples from all monitoring wells
(site-wide) were included to create Tables 2-1 and 2-2. These tables are also segregated
into shallow and deep interval samples. Vapor intrusion was only evaluated in the
shallow interval samples, except when only a deep interval groundwater sample was
collected from an individual well or grab groundwater sample location. As shown in
Table 2-1, there were 12 COC in shallow groundwater and 7 COC in deep groundwater
samples that exceeded a tap water RSL. As shown in Table 2-2, there were 10 COC in
groundwater that exceeded a residential VISL and 3 COC that exceeded a commercial
VISL. Specific monitoring wells located within the areas of concern (e.g. Athletic
Facility, Faculty Housing, etc.) will be used in Section 3 to evaluate the vapor intrusion

pathway.
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With the re-screening for direct contact of groundwater, the same COCs that exceeded
criteria in CH2M Hill’s groundwater evaluation (1,4-dioxane, naphthalene, 1,1-
dichloroethane, and dichlorofluoromethane) remained as COCs, and a few other
constituents  (1,2-dichloroethane,  bromodichloromethane,  chlorobenzene, and

chloroform) now had one or more individual exceedances in this re-screened data set.

Exterior Soil Gas/Indoor Air/Crawl Space Air/Subslab Air/Ambient Air

The exterior soil gas and subslab analytical data were re-screened against USEPA
OSWER residential and commercial VISLs for exterior soil vapor [USEPA 2016b] based
on a target carcinogenic risk of 1 x 10 and an HQ of 0.1. The indoor air and crawl space
analytical data were re-screened against USEPA OSWER residential and commercial
VISLs for indoor air [USEPA 2016b] based on a target carcinogenic risk of 1 x 107
and/or a HQ of 0.1. Exterior soil gas, indoor air, crawl space air, subslab air and ambient
air analytical data were used as part of the multiple lines of evidence analysis in
conjunction with groundwater for the vapor intrusion pathway analysis. Ambient air
analytical results were used to assess the potential for confounding influence on indoor

air. Therefore, ambient air samples were not compared to screening criteria.

Maximum detected concentrations of each COPC in the various air media were compared
to residential and commercial VISLs to identify vapor intrusion COC. Tables 2-3
through 2-7 present the re-screening statistical summaries for the Athletic Facility Area,
Convocation Center Area, Eastern Area, Faculty Housing Area, and Northern Area,
respectively. Note that the Athletic Facility and Convocation Center are recreational
facilities on the campus and it is noted that some regulatory bodies require this type of
building be assessed as a residential scenario. This is a secondary reason why the re-
screening of available groundwater and air data was initially done to residential standards

to address this potential issue.

Many of the same COCs detected in groundwater samples were also detected in the
various air samples. A few new additional COCs were identified and new exceedances
of previously identified COCs were observed based on the more conservative screening.
Evaluations of the various cumulative air (ambient, indoor, crawl space) and soil gas
(sub-slab and exterior) COCs relative to each other are discussed by area in Section 3

including the EnviroProbe exterior soil gas results. The previously unpublished
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EnviroProbe soil gas figure presenting sample locations and soil gas COCs with VISL

exceedances is presented as Figure 2-2.
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3 Conceptual Site Model

This section presents the conceptual site model developed for the site and includes a
hydrogeologic CSM, a preliminary exposure pathway evaluation, and a human health
CSM.

3.1 Hydrogeologic Conceptual Site Model
The hydrogeological conceptual model in this section was excerpted from the CH2M Hill
GW Report with no intent to change the technical hydrogeological interpretation.
Components of the hydrogeological interpretation are important to the overall conceptual
model as it pertains to migration routes and potential exposure pathways. The
unmodified figures from the CH2M Hill GW Report referenced in this section are
included in Attachment 2 for completeness and reference.

Groundwater across the investigation area is found at approximately 20 ft-bgs and the
bedrock surface is 50 or more ft-bgs. Along the property line between the UCC property
and WVSU, groundwater flow is to the south-southeast toward the WVSU property
(Attachment 2 - Figure 7). On the WVSU property, groundwater flow becomes

southerly, with flow heading toward the Kanawha River.

The direction of groundwater flow along the property line appears to be influenced by the

following factors:

e The presence of thicker, more permeable sands, creating a preferential flow path
in the deeper aquifer toward the Kanawha River (Attachment 2 - Figures 4 and 5);

and

2

e A historical surface water drainage identified on the southern half of the WVSU
property that discharged to the Kanawha River (Attachment 2 - Figure 0).

Groundwater flow appears to generally follow the alignment of the historical drainage
and the underlying thicker, more permeable aquifer at depth. Historically, there were two
surface water drainages within the investigation area that were filled in over the years, as
indicated on historical aerial photographs and topographic maps. These features are
important because they appear to influence subsurface groundwater flow patterns and
may influence the presence of COPCs detected in groundwater. In the late 1950s, the

northwestern drainage was impounded and two surface water bodies are noted in a
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historical photograph from 1955. The extent of these former features is shown on
Attachment 2 Figure 6. The artificial impoundments and local drainage were filled in by

1971 based on a historical aerial photograph.

Fill material was reported in the boring logs for eight of the borings installed in the
southern portion of the WVSU property. Accumulations of fly ash up to 27 feet were
reported in TW-107 and 26 feet in INS-0470.

The shallow and deep 1,4-dioxane and the shallow 1,1-dichloroethene concentration
plume figures in the CH2M Hill GW Report (Figures 8, 9 and 11 in Attachment 2) have
been used as a “marker” by TMG to depict the apparent extent of COPCs migrating from
the UCC property onto the WV SU property.

3.2 Preliminary Exposure Pathway Evaluation
A preliminary evaluation of potential exposure pathways is included in this section to
qualitatively eliminate those pathways that are known to be incomplete or determined to
result in a negligible or de minimis risk. The following preliminary exposure pathways

were considered for evaluation:
e Potable groundwater use;
e Volatilization to trench air and outdoor air exposures;
e Direct contact soil exposures; and,

e Vapor intrusion indoor air exposures.

3.2.1 Potable Groundwater Use

As reported in the CH2M Hill Phase I Eastern Property Boundary Investigation Report,
there are no drinking water wells on-site and no known groundwater potable use on-site.
In addition, CH2M Hill recommended that an environmental covenant be placed on the
property to prohibit groundwater use on the property. Although there are a number of tap
water RSL exceedances in the overburden water-bearing zone on-site, this exposure
pathway can be eliminated. Therefore, no groundwater COCs will be carried through
for quantitative risk analysis based on groundwater potable use. Note, even though
groundwater potable use exposure pathways have been deemed incomplete on-site and a
covenant has been proposed by CH2M Hill, the potential for groundwater impacts to

affect the Kanawha River and downgradient surface water intakes has not been evaluated.
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3.2.2 Volatilization to Trench Air and Outdoor Air Exposures

The water table is approximately 20 ft-bgs. Typical trench depths for construction or
utility worker scenarios would be 8 to 10 ft-bgs at a maximum. Without knowledge of
the soil quality in the shallow subsurface, the difference between the maximum trench
depth and the water table depth is expected to result in a negligible potential for
volatilization to trench air given the minimum separation distance of 10 feet between the
bottom of the trench and water table. The minimum separation distance of 10 feet would
allow for significant attenuation capacity. In addition, the maximum concentrations were
compared to tap water RSLs based on a target risk of 1 x 10° and HQ of 0.1. However,
in actuality, the applicable exposure pathway would be limited to inhalation of volatiles

in trench air only (i.e. not potable use exposure pathways).

Furthermore, because of the distance between the water table and the ground surface,
volatilization to outdoor air during non-intrusive activities and exposure to ambient air
based on the Vapor Intrusion investigation represents a de minimis potential risk.
Therefore, these exposure pathways were also eliminated and no quantitative risk

analysis will be completed for these exposure pathways.

3.2.3 Direct Contact Soil Exposures
Based on the depth to groundwater, the only potential direct contact exposures would be
to soil. However, since soil quality is unknown, these exposures pathways also cannot

be evaluated.

3.2.4 Vapor Intrusion Indoor Air Exposures

Vapor intrusion exposures to indoor air are considered a complete exposure pathway.
The vapor intrusion to indoor air exposure pathway will be evaluated by area in more
detail following presentation of the human health CSM and evaluation of migration

routes below.

3.3 Human Health Conceptual Site Model

The CSM is a comprehensive view of the site that integrates the various components of
the overall environmental setting, including: site geology, hydrogeology, and hydrology;
the current distribution and migration of site-related COCs; and potential receptors (both
current and future) that may contact site-related COCs through potential exposure
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pathways associated with various on-site activities. This HHEE focuses specifically on

on-site exposures.

The CSM process was completed in accordance with WVDEP guidance (VRRA 2001).
The overall CSM can be broken down into a geologic and hydrogeologic component (e.g.
evaluation of transport pathways) and a human health exposure component (e.g.
evaluation of exposure pathways). The CSM identifies those potentially complete
transport and exposure pathways which may need to be quantitatively evaluated in a site-

specific risk assessment to determine whether risk-based benchmarks are met.

Potential constituent migration routes and potential receptors are assessed in this section
to determine whether potentially complete exposure pathways exist at the site. An
exposure pathway is considered complete if all four of the following elements exist: 1) a
potential source of COC; 2) a potential transport mechanism to an exposure medium (this
is not needed if the source medium is the exposure medium), 3) contact between a
potential receptor and the exposure medium; and, 4) an uptake mechanism associated
with the potential receptor.

3.3.1 Potential Constituent Migration Routes

The evaluation of migration routes are based on the detection of constituents and is

independent of whether those constituents exceed applicable screening criteria or not.

Following the preliminary evaluation and elimination of certain exposure pathways in
Section 3.2, the most likely remaining constituent migration routes are:

e Groundwater migration from UCC Property to WVSU Property — This migration

route is retained based on the detections of constituents in groundwater samples
from monitoring wells located along the western WVSU property boundary and
their potential to continue to migrate further onto the WV SU property.

e Soil vapor migration to indoor air — This migration route is retained based on the

detection of constituents in groundwater samples from wells located within close
proximity to existing buildings on-site and exterior soil gas and subslab samples
collected within or adjacent to existing on-site buildings.

e Qutdoor air to indoor air — There is the potential for outdoor air to influence

indoor air quality. This was evaluated using ambient air samples.
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Note because there are no vadose zone analytical data to identify the potential for VOC

impacts, the contribution of VOCs migrating from soil to soil vapor cannot be assessed.

3.3.2 Vapor Intrusion Exposure Pathway

COCs for the vapor intrusion analysis were evaluated by area in a similar fashion as
completed in the CH2M Hill report. Areas include: Athletic Facility Area, Convocation
Center Area, Eastern Area, Faculty Housing Area, and Northern Area. As explained in
Section 1, the Northern Area was a previously undefined area only sampled by
EnviroProbe in the northern portion of the WVSU property. The groundwater and
exterior soil gas sampling locations are shown on Figure 2-1. The ambient air, indoor air,
crawl space, and subslab soil gas sampling locations are presented in various figures in
Attachment 2.

Following USEPA guidance (OSWER Vapor Intrusion Guidance 2015), a multiple lines
of evidence approach was followed. COCs were evaluated by using the following
hierarchy: indoor air, crawl space, subslab soil gas, exterior soil gas, and groundwater.
Additionally, ambient air data were evaluated as a comparative analysis to assist in
validating the indoor air data.

Other indoor sources such as chemicals and cleaners used or stored in the building, or
construction materials including carpeting, may affect indoor air quality data. These
alternate sources of COCs could present confounding variables in the analysis of indoor
air. In many cases, it is difficult to discern the difference between these “background”

influences and vapor intrusion sources.

COCs are presented in Tables 2-3 through 2-7 for the Athletic Facility Area, Convocation
Center Area, Eastern Area, Faculty Housing Area, and Northern Area, respectively.
Results of each of these areas is presented in the following sections. Note that COCs
qualified due to blank contamination during CH2M Hill’s comprehensive data validation
process were treated as nondetected results for risk screening. Additionally, split sample
results were considered separate but relevant additional sampling results for a sampled
location. Field duplicates were not included in the dataset for evaluating vapor intrusion.
Finally, samples collected from shallow groundwater depths were considered relevant for

vapor intrusion when a sampling location had both a shallow and deep groundwater
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sample collected, except in the case when only a deep water sample was collected from a
well or grab sample location. In that case, the deep groundwater sample was used to

evaluate vapor intrusion.

Athletic Facility Area

Ten indoor air samples (INST-AF-IAO1 through INST-AF-IA10), 1 ambient air sample
(INST-AF-AAO01), 1 exterior soil gas sample (VP-1), and 5 groundwater samples (TW-
110 with 2 events, INS-0388, INS-0390, and INS-0467) were collected as part of the
vapor intrusion assessment for the Athletic Facility Area. Table 2-3 is a summary of the
maximum detected concentrations in samples from the applicable media relevant to the
Athletic Facility Area re-screened against current applicable screening criteria. Figure 3-
1 is a modified version of Figure 7 from the Vapor Intrusion Report to reflect updates via

re-screening.
The following constituents were identified as COCs:
e Chloroform (indoor air, groundwater)
e Benzene (exterior soil gas, groundwater)
e 1,1-Dichloroethane (groundwater)
e Chlorobenzene (groundwater)
Chloroform

Chloroform was detected in 1 of 10 indoor air samples above the residential VISL in
sample location INST-AF-IA04. No other COCs were detected in indoor air above
residential screening criteria. Note that chloroform was not detected in the EnviroProbe
soil gas sample VP-1 collected near the Athletic Facility. However, VP-1 is located north
and sidegradient of the Athletic Facility (i.e. not near groundwater sampling locations
INS-0390 and TW-110, located west of the building).

Chloroform was also detected above the residential VISL in groundwater sample INS-
0390 and both deep groundwater samples from TW-110. Chloroform also exceeded the

commercial VISL in groundwater sample INS-0390. This may suggest a potential vapor
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intrusion connection between groundwater in INS-0390 and TW-110 and indoor air.
However, groundwater samples from INS-0387 and INS-0389 (located upgradient of the
Athletic Facility and closer to the WVSU western property boundary) had no detections
of chloroform. Indoor air takes precedence on the hierarchy of media for vapor intrusion
evaluation, and the chloroform detection in indoor air was not above the commercial
VISL even at the more restrictive target risk (1 x 10°) and HQ (0.1) used for screening
purposes.

Benzene

Benzene was not detected in any indoor air samples collected from the Athletic Facility.
Benzene was identified as a COC in exterior soil gas sample VP-1 located in the Athletic
Facility Area. Benzene also exceeded a residential VISL in groundwater at INS-0390.
However, benzene was not detected in groundwater samples from INS-0387 and INS-
0389 (located upgradient of the Athletic Facility and closer to the WVSU western
property boundary). Indoor air takes precedence on the hierarchy of media for vapor

intrusion evaluation, and benzene was not detected in indoor air.
1,1-Dichloroethane (1,1-DCA)

1,1-DCA was not detected in any indoor air samples collected from the Athletic Facility.
In addition, 1,1-DCA was not detected in exterior soil gas sample VP-1. This constituent
exceeded the residential VISL in one groundwater sample from TW-110. 1,1-DCA was
not detected in INS-0387 and a detection below the residential VISL in groundwater
sample INS-0389 (located upgradient of the Athletic Facility and closer to the WVSU
western property boundary). Indoor air takes precedence on the hierarchy of media for
vapor intrusion evaluation, and 1,1-DCA was not detected in indoor air.

Chlorobenzene

Chlorobenzene was detected in indoor air, but did not exceed the residential VISL.
Chlorobenzene was not detected in exterior soil gas sample VP-1. Chlorobenzene
exceeded the residential VISL in groundwater samples from INS-0388 and INS-0390, but
was not detected in upgradient groundwater sampling locations INS-0387 and INS-0389.

Indoor air takes precedence on the hierarchy of media for vapor intrusion evaluation, and
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chlorobenzene did not have any exceedances in indoor air.
Trichlorofluoromethane (TCFM)

There are no USEPA screening criteria available for TCFM. TCFM was detected in
every indoor air sample collected from the Athletic Facility and was the only detection
reported in the ambient air sample (INST-AF-AAO1) collected in the vicinity of the
Athletic Facility Area. Because TCFM does not have USEPA screening criteria, there
will be no further discussion of TCFM; however, this constituent will remain a COPC
(i.e. nota COC).

Note that the Athletic Facility is a recreational facility on the campus and it was noted
that some regulatory bodies require this type of building be assessed as a residential
scenario, which is one reason why the re-screening of available groundwater and air data
was initially done to residential standards to address this potential issue. However, based
on the fact that no one resides at the Athletic Facility, commercial screening criteria for
assessing whether COCs should be quantitatively evaluated would be considered
appropriate. Therefore, no COCs will be carried through for quantitative evaluation
for the Athletic Facility Area (see Table 2-3).

Convocation Center Area

Fifteen indoor air samples (INST-CC-IAO1 through INST-CC-IA15), 1 crawl space
sample location under the steps (INST-CC-CSO01), 1 ambient air sample (INST-CC-
AAO01), 4 exterior soil gas samples (INS-0572 [5-6°, 12-13’, and 12-13” split sample] and
VP-5), and 1 shallow groundwater sample (CH2M Hill sample from TW-106) were
collected as part of the vapor intrusion assessment for the Convocation Center Area.
Table 2-4 is a summary of the maximum detected concentrations in samples from the
applicable media relevant to the Convocation Center Area re-screened against current
applicable screening criteria. Figure 3-2 is a modified version of Figure 8 from the Vapor
Intrusion Report to reflect updates via re-screening.

The following constituents were identified as COCs:

e Chloroform (indoor air);
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e Benzene (exterior soil gas);
e Dichlorodifluoromethane (exterior soil gas, groundwater); and,
e Naphthalene (exterior soil gas).

Chloroform

Chloroform was detected in 1 of 15 indoor air samples (INST-CC-TAO1 through INST-
CC-IA15) above the residential VISL in indoor air sample INST-CC-IAOS. Chloroform
did not exceed the commercial VISL even at the more restrictive target risk and HQ used
for screening purposes. No other COCs were detected in indoor air above residential
screening criteria. Chloroform was not detected in the crawl space sample (INST-CC-
CSO01), any exterior soil gas samples (VP-5 and INS-0572 [5-6" and 12-13’]), or the
shallow groundwater sample (TW-106, located adjacent to and west of the Convocation
Center) relevant to the Convocation Center Area. In addition, chloroform was not
detected in any upgradient wells from the Convocation Center Area (i.e. MW-104, TW-
104, and TW-108, located west and northwest of the Convocation Center).

Benzene

Benzene was not detected in any indoor air samples or the crawl space sample from the
Convocation Center. Benzene exceeded the residential VISL in 2 out of 4 exterior soil
gas samples (i.e. VP-5 and INS-0572 [5-6’]). This constituent was not detected in the
shallow groundwater sample from TW-106 or upgradient wells MW-104, TW-104, and
TW-108. Indoor air takes precedence on the hierarchy of media for vapor intrusion

evaluation, and benzene did not have any detections in indoor air.
Dichloredifluoromethane (DCDFM)

DCDFM was not detected in any indoor air samples or the crawl space sample from the
Convocation Center. This constituent exceeded the residential VISL in one exterior soil
gas sample (INS-0572 [5-6’]). DCDFM was not detected in the shallow groundwater
sample from TW-106 or upgradient wells MW-104, TW-104, and TW-108. Indoor air
takes precedence on the hierarchy of media for vapor intrusion evaluation, and DCDFM

did not have any detections in indoor air.
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Naphthalene

Naphthalene was not analyzed in any indoor air samples or the crawl space sample from
the Convocation Center. Naphthalene exceeded the residential VISL in one exterior soil
gas sample (VP-5). Naphthalene was not detected in the exterior soil gas samples from
INS-0572. This constituent was not detected in the shallow groundwater sample from
TW-106 or upgradient wells MW-104, TW-104, and TW-108. The naphthalene
detection in the exterior soil gas sample VP-5 was not above the commercial VISL even

at the more restrictive target risk (1 x 10°°) and HQ (0.1) used for screening purposes.
Trichlorofluoromethane (TCFM)

There are no USEPA screening criteria available for TCFM. TCFM was detected in
every indoor air sample collected from the Convocation Center and was the only
detection reported in the ambient air sample (INST-CC-AAO1) collected in the vicinity of
the Convocation Center Area. Because TCFM does not have USEPA screening criteria,
there will be no further discussion of TCFM; however, this constituent will remain a
COPC (i.e. nota COC).

Note that the Convocation Center is a recreational facility on the campus and it was noted
that some regulatory bodies require this type of building be assessed as a residential
scenario, which is one reason why the re-screening of available groundwater and air data
was initially done to residential standards to address this potential issue. However, based
on the fact that no one resides at the Convocation Center, commercial screening criteria
for assessing whether COCs should be quantitatively evaluated would be considered
appropriate. Therefore, no COCs will be carried through for quantitative evaluation
for the Convocation Center Area (see Table 2-4).

Eastern Area

The Eastern Area differs from the other vapor intrusion investigative areas as there are no
current enclosed structures that could be regularly occupied by humans. So, this vapor
intrusion evaluation is based solely on exterior soil gas and groundwater data on a future
structure. Five exterior soil gas samples (INS-0569 [5-6" and 13-14’] and INS-0571 [5-
6°, 5-6” split sample, and 11-127]), and 2 groundwater samples (CH2ZM Hill shallow
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groundwater sample from TW-107 and shallow grab from INS-0570) were collected as
part of the vapor intrusion assessment for the Eastern Area. Table 2-5 is a summary of
the maximum detected concentrations in samples from the applicable media relevant to
the Eastern Area re-screened against current applicable screening criteria. Figure 3-3 is a
modified version of Figure 9 from the Vapor Intrusion Report to reflect updates via re-

screening.
The following constituents were identified as COCs:
e Naphthalene (groundwater); and,
e 1 2-Dichloroethane (groundwater).
Naphthalene

Naphthalene was not detected in any exterior soil gas samples located within the Eastern
Area. Naphthalene was not detected in shallow groundwater sample INS-0570, but was
detected and exceeded the residential VISL in TW-107. Note that naphthalene did not

exceed the commercial VISL in groundwater.
1,2-Dichloroethane (1,2-DCA)

1,2-DCA was not detected in any exterior soil gas samples located within the Eastern
Area. 1,2-DCA was not detected in shallow groundwater sample INS-0570, but was
detected and exceeded the residential VISL in TW-107. Note that 1,2-DCA did not

exceed the commercial VISL in groundwater.

Based on USEPA’s vapor intrusion hierarchy, exterior soil gas would have highest
precedence in this case. Therefore, no COCs will be carried through for quantitative
evaluation for the Eastern Area (see Table 2-5).

Faculty Housing Area

Thirteen indoor air samples (INST-FR-IAO1 through INST-FR-IAO6 with 2 events each

plus a split sample collected in the 2™ event), 2 crawl space samples (INST-FR-CSO01

including a split sample), 3 ambient air samples (INST-FR-AAO1 with 2 events plus a

split sample collected in the 2™ event), 4 subslab soil gas samples (INST-FR-SS01 with 2 X
AHFOOD
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events and a split sample on the 2" event, and INST-FR-SS02), 10 exterior soil gas
samples (INS-0560 [5-6" and 16-17"], INS-0562 [5-6" and 11-12’], INS-0564 [5-6" and
17.5-18.57], INS-0565 [16-17°], VP-1, VP-3, and VP-4), and 5 groundwater samples
(TW-111 with 2 events, INS-0465, INS-0559, and INS-0563) were collected as part of

the vapor intrusion assessment for the Faculty Housing Area. Table 2-6 is a summary of

the maximum detected concentrations in samples from the applicable media relevant to

the Faculty Housing Area re-screened against current applicable screening criteria.

Figure 3-4 is a modified version of Figure 10 from the Vapor Intrusion Report to reflect

updates via re-screening.

The following constituents were identified as COCs:

1,2-Dichloroethane (indoor air, exterior soil gas);
Acrylonitrile (indoor air);

Benzene (indoor air, exterior soil gas, crawl space);
Carbon tetrachloride (indoor air, crawl space),
Chloroform (indoor air, exterior soil gas),
Naphthalene (indoor air, exterior soil gas);
1,2,4-Trimethylbenzene (exterior soil gas);
1,2-Dichloropropane (exterior soil gas);
Trichloroethylene (exterior soil gas),

Vinyl Chloride (exterior soil gas); and,

Benzyl Chloride (crawl space).

Given the complexity of the vapor intrusion analysis for the Faculty Housing Area, a

different evaluation was completed for this section. Table 3-1 presents a summary of

applicable VISLs exceedances for each media and indicates each location that has an
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exceedance.

As discussed previously in this report, the premise for potential vapor intrusion impacts
and/or indoor air impacts was the migration of constituents via groundwater flow from
the UCC property to the WVSU property. Because no vadose zone soil samples were
collected, it is difficult to determine alternative subsurface sources separate from the
groundwater acting as a potential subsurface source. In addition, ambient air data were
also considered as a potential source for indoor air impacts. Therefore, Table 3-1 shows

the following:

e The COCs that were detected in air/soil gas samples either had no detections in
groundwater or the COCs were not analyzed in groundwater because they were

not considered to be related to the UCC property.

e Two COCs had detections in ambient air samples at equivalent concentrations as

found in the indoor air samples.
e There were either no detections or no exceedances in subslab soil gas samples.

e With no likely groundwater subsurface source beneath the house and apparent
similarities between indoor, crawl space, and ambient air samples, this suggests
that the COPC (ambient air only) and COC detections in indoor air may be
attributed to sources other than vapor intrusion. This could mean other interior
background sources. This could also be from an unidentified exterior source
other than the dissolved-phase plume that migrated onto the WVSU property.
This potential for an unidentified interior or exterior sources could bias the vapor

intrusion assessment.

Therefore, no COCs will be carried through for quantitative evaluation for the Faculty
Housing Area (see Table 2-6).

Northern Area

Part of the EnviroProbe exterior soil gas sampling program included installation and
sampling of 6 vapor point locations in the northern area of the campus away from the
groundwater plume and other previous vapor intrusion investigations. These additional
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locations appeared to target specific on-site buildings including dormitories (Dawson
Hall and Judge Keith Scholars [JKS] Hall) and student gathering locations (Quad and
Student Union). VP-6 was used to evaluate the Quad, VP-7 was used to evaluate
Dawson Hall, VP-9 and VP-10 were used to evaluate JKS Hall, and VP-11 and VP-13

were used to evaluate the Student Union.

The maximum detected soil gas concentrations from these locations were re-screened

against applicable screening criteria and are presented on Table 2-7.

Benzene and naphthalene were the only COCs retained in the Northern Area soil gas
points. The following summarizes the exceedances for each building/area in the
Northern Area:

e Quad: benzene and naphthalene exceed the residential VISL based on a target
risk of 1 x 10 and target HQ of 0.1. However, these COC do not exceed the
commercial VISLs based on a target risk of 1 x 10 and target HQ of 0.1.

e Dawnson Hall: benzene and naphthalene exceed the residential VISL based on a
target risk of 1 x 10 and target HQ of 0.1. However, these COC would not
exceed the residential VISLs based on a target risk of 1 x 10~ and target HQ of 1.

e JKS Hall: benzene and naphthalene exceed the residential and commercial VISL
based on a target risk of 1 x 10 and target HQ of 0.1. However, these COC
would not exceed the residential VISLs based on a target risk of 1 x 10~ and
target HQ of 1.

e Student Union: benzene and naphthalene exceed the residential VISL based on a
target risk of 1 x 10 and target HQ of 0.1. However, these COC do not exceed
the commercial VISLs based on a target risk of 1 x 10 and target HQ of 0.1.

Finally, there are 4 groundwater sampling locations located close to and south of the
Northern Area. These wells are INS-0553, INS-0554, INS-0573, and INS-0574. Only
deep groundwater samples were collected from these sampling locations. However, only
1,4-Dioxane was detected in 3 of the 4 deep groundwater samples, but below the
residential VISL. Note acetone was detected in INS-0554, but this constituent is believed

to be a common lab contaminant. Also, groundwater flow direction from these sampling |
AH PO
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locations is south/southeast, flowing away from the Northern Area.

Therefore, no COCs will be carried through for quantitative evaluation for the
Northern Area (see Table 2-7).

e

GAHFOOD
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4 Data Gaps Analysis

In accordance with the Work Directive No. DEP17*07A-1, a data gap analysis has been
completed in order to identify critical factors that could potentially affect the conclusions
of this HHEE. In some cases, data gaps were identified by CH2M Hill and were
considered as part of the evaluation in this report. The following sections specifically

identify various data gaps by media.

41 Soil

The primary objective of this analysis is to have a comprehensive understanding of
potential human health exposures. Therefore, an important data gap was identified to
satisfy this objective. The lack of shallow subsurface soil quality data on-site was
identified as a data gap. This is based on the premise that alternate sources of COCs may
be present in various media (e.g. groundwater and indoor, air). These could have
originated from the placement of fill, waste disposal activities, or incidental/accidental
spills or releases on-site. Without direct knowledge or evidence to indicate impacts to the
vadose zone, it is difficult to assess the potential for these alternate sources to either leach
to groundwater to or volatilize to indoor air. In addition, without soil quality data,
evaluation of potential direct contact exposures (e.g. ingestion, dermal contact, etc.) with

soil is not possible.

CH2M Hill suggested the fly ash-filled in impoundments could be a source of vapor
intrusion COCs. It is highly unlikely the VOCs were contained within the fly ash, unless
the deposited fly ash had other materials included within its matrix. The primary concern
with fly ash would be metals. Anecdotal information suggests the fly ash could have
originated from the UCC property from the coal-fired residue burner historically operated

on that facility.

4.2 Groundwater

Because there is a lack of soil quality data, there remains a data gap relative to the
potential for vadose zone to impact the groundwater and act as an alternative source of
COCs in groundwater, soil gas, and indoor air as compared to the COCs that have
potentially migrated in groundwater from the UCC property to the WVSU property.
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The cumulative groundwater dataset from all CH2M Hill and EnviroProbe investigations

resulted in only 1 or 2 events

4.3 Air

The following data gaps were identified for the various air (indoor air, crawl space, and

ambient air) and soil gas (exterior soil gas and subslab soil gas) media:

e Some COCs were detected above their respective residential VISLs in
groundwater and in exterior soil gas samples but were not analyzed in
corresponding indoor air samples. Having different sets of analytical parameters
lists among the various media makes it difficult to evaluate the potential migration

of COCs from one media to another.

e Only 3 buildings out of 40 plus on-site were evaluated for vapor intrusion.
Building on the fact that there is the potential for unidentified deposited material
within the vadose zone, there could be potential vapor intrusion issues from
vadose zones sources with other buildings on-site that have not been investigated.
However, the unoccupied residence in the Faculty Housing area is likely to
represent the worst-case on-site residential exposure being closest to the

groundwater plume.

44 Robustness of the Datasets

Even though no quantitative evaluation for indoor air exposure is recommended, the
following elements are a few things that may suggest the potential need for further

evaluation:

e The site has a complex conceptual site model in regards to constituent migration
and potential sources of vapor intrusion COCs. The main premise for the various
investigations for the presence of COCs on the WV SU property was based on the
potential migration of impacted groundwater from the UCC property. However,
other than the vapor intrusion sources identified by CH2M Hill, there is the
potential for alternate sources of COCs from deposited material in the vadose

zone, which may lead to a lack of samples in other potential sources areas.
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e There is some disparity in the samples collected from various consultants. For
example, the EnviroProbe exterior soil gas samples had unusually consistent
results for benzene across all VP samples. Theses VP samples cover a wide area
across the WVSU property with unidentifiable potential vapor intrusion sources.
Another example is that the EnviroProbe groundwater samples had a high
detection limit for 1,4-Dioxane (i.e. <100 ug/L) while the groundwater samples
from CH2M Hill had this constituent detected essentially across all groundwater
sampling locations. Note that these are only examples and there may be other

disparities not mentioned here.

e The analytical datasets from the various consultants present some noted
confounding variables. For example, there were detections of constituents in
ambient air, where this media has been reported by various regulatory agencies to
potentially affect indoor air quality. Note that these are only examples and there

may be other confounding variables not mentioned here.

e There is a limited dataset across all media with generally 1 round of data (2

rounds in some groundwater).

Based on this information, there could be a data gap in regards to the robustness of the
analytical dataset. This could potentially affect the overall quality of the datasets and
subsequently affect the quality of the CSM and human health exposure analysis. Because
of this data gap, only limited conclusions can be drawn for the exposure pathway

analysis.
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Statement of Limitations

This document is prepared for the West Virginia Department of Environmental
Protection (WVDEP) in accordance with Work Directive No. DEP17*07A-1. This report
was prepared based on the information supplied by and under direction of the WVDEP.
The results of the HHEE presented in this report apply to the existing and reasonably
foreseeable site conditions at the time of this assessment. This HHEE is based only on
the current site conditions defined by the analytical data and does not assess potential
future releases. Changes in the conditions of the property may occur with time due to
natural processes or works of man at the site or on adjacent properties. Changes in
applicable standards and toxicity criteria may also occur as a result of legislation or the
broadening of knowledge. As a result, if any of the exposure assumptions and/or
assessment change in the future for this site, the results of this analysis may not apply.
The Mahfood Group LLC" is not responsible for the misinterpretation or misuse of this
HHEE analysis.
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Table 1-1
Detected Groundwater Analytical Data From MW-104 and "TW" Monitoring Wells and Comparison to Screening Values
Human Health Exposure Evaluation
West Virginia State University

Institute, WV
Sample Name MW-104 TW-102 TW-102 TW-103
Sample Location MW104-GW-071115 TW102-GW01-070915 | TW102-GW02-070915 TW103-GW01-070815
Date Collected 7/11/2015 7/9/2015 7/9/2015 7/8/20158
Sereen Interval 23-33 8.5-12.5 38-42 18-22
Sample Type USEPA USEPA USEPA Investigation Investigation Investigation Investigation
Shallow/Deep{ Tapwater RSL Residential Commercial Shallow Shallow Deep Shallow
Company (ug/L) VISL (ug/L) VISL (ug/L) CH2ZM CH2M CH2ZM CH2ZM
Chemical CAS No. Gw Vr Ve
Semivolatile Organic Compounds (ug/L)
1,4-Dioxane 123-91-1 0.46 2900 13000 0.85 1Gw 0.59 /GW < 0.2 < 021
Isophorone 78-59-1 78 Nav Nav| < 1 < 1 < 1 < 1
Naphthalene 91-20-3 0.17 4.6 20| < 0.5 < 0.5 < 0.5 < 0.5
Volatile Organic Compounds (ug/L)
1.1-Dichloroethane 75-34-3 2.8 7.6 33 < 0.5 < 0.5 < 0.5 < 0.5
1,1-Dichloroethene 75-35-4 28 20 82 < 0.5 < 0.5 < 0.5 < 0.5
1,2-Dichloroethane 107-06-2 0.17 22 98f < 0.5 < 0.5 < 0.5 < 0.5
Acetone 67-64-1 1400 2300000 9500000| < 5 < 5 9.2 6
Benzene 71-43-2 0.46 1.6 69| < 0.5 < 0.5 < 0.5 < 0.5
Chlorobenzene 108-90-7 7.8 41 170) < 0.5 < 0.5 < 0.5 < 0.5
Chloroform 67-66-3 0.22 0.81 36| < 0.5 < 0.5 < 0.5 < 0.5
Dichlorodifluoromethane 75-71-8 20 0.74 3.1} < 0.5 < 0.5 < 0.5 < 0.5
Ethylbenzene 100-41-4 1.5 35 15| « 0.5 < 0.5 < 0.5 < 0.5
Tetrachloroethene 127-18-4 4.1 58 24| < 0.5 < 0.5 < 0.5 < 0.5
Toluene 108-88-3 110 1900 8100} < 0.5 < 0.5 < 0.5 < 0.5
Trichloroflucromethane 75-69-4 520 Nav Nav| < 0.5 < 0.5 < 0.5 < 0.5
Additional Detected Constituents from Env
Probe Investigation
Chloromethane 74-87-3 19 26 110 NA NA NA NA
Bromodichloromethane 75-27-4 0.13 0.88 3R NA NA NA NA
1,1,1-Trichloroethane 71-55-6 800 740 3100 NA NA NA NA
Acenaphthene 83-32-9 53 Nav Nav NA NA NA NA
Acenaphthylene 208-96-8 Nav Nav Nav NA NA NA NA
Anthracene 120-12-7 180 Nav Nav NA NA NA NA
Fluoranthene 206-44-0 80 Nav Nav NA NA NA NA
Fluorene 86-73-7 29 Nav Nav NA NA NA NA
Phenanthrene 85-01-8 Nav Nav Nav NA NA NA NA
Pyrene 129-00-0 12 Nay Nay NA NA NA NA
Criteria Exceeded in Sample Gw Gw
12:31 PM on 12/21/2016 1of9 Table 1-1 Wva Groundwater Data Comp_122016.rev.xls
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Table

1-1

Detected Groundwater Analytical Data From MW-104 and "TW" Monitoring Wells and Comparison to Screening Values

Human Health Exposure Evaluation

West Virginia State University

Institute, WV
Sample Name TW-103 TW-103 TW-104 TW-104
Sample Location TW103-GW02-070815 TW103-GW-080115 TW104-GW01-062515 TW104-GW02-062515
Date Collected 7/8/2015 8/1/2015 6/25/2015 6/25/2015
Sereen Interval 48-52 47-57 1620 46-56 7
Sample Type USEPA USEPA USEPA Investigation Investigation Investigation Investigation
Shallow/Deep| Tapwater RSL Residential Commercial Deep Deep Shallow Deep
Company (ug/L) VISL (ug/L) VISL (ug/L) CH2M CH2M CH2M CH2M
Chemical CAS No. Gw Vr Ve
Semivolatile Organic Compounds (ug/L)
1,4-Dioxane 123-91-1 0.46 2900 13000 < 0.2 < 02 < 0.22 8.5 1Gw
Isophorone 78-59-1 78 Nay Nav| < 1 < 1 < 1 < 1
Naphthalene 91-20-3 0.17 4.6 20) < 0.5 < 0.5 < 0.5 < 0.5
Volatile Organic Compounds (ug/L)
1,1-Dichloroethane 75-34-3 2.8 7.6 33 < 0.5 < 0.5 < 0.5 < 0.5
1,1-Dichloroethene 75-35-4 28 20 821 < 0.5 < 0.5 < 0.5 < 0.5
1,2-Dichloroethane 107-06-2 0.17 2.2 9.8 < 0.5 < 0.5 < 0.5 < 0.5
Acetone 67-64-1 1400 2300000 9500000} < 5 < 5 < 5 < 5
Benzene 71-43-2 0.46 16 6.9} < 0.5 < 0.5 < 0.5 < 0.5
Chlorobenzene 108-90-7 7.8 41 170f < 0.5 < 0.5 12 1Gw < 0.5
Chloroform 67-66-3 0.22 0.81 36| < 0.5 < 0.5 < 0.5 < 0.5
Dichlorodiflucromethane 75-71-8 21 0.74 31 < 0.5 < 0.5 < 0.5 22 IGWIVEVe
Ethylbenzene 100-41-4 1.5 35 15} < 0.5 < 0.5 < 0.5 < 0.5
Tetrachloroethene 127-18-4 4.1 58 24| < 0.5 < 0.5 < 0.5 < 0.5
Toluene 108-88-3 110 1900 8100} < 0.5 < 0.5 < 0.5 < 0.5
Trichlorofluoromethane 75-69-4 520 Nav Nav| < 0.5 < 0.5 < 0.5 < 0.5
Additional Detected Constituents from Env
Probe Investigation
Chloromethane 74-87-3 19 21 110 NA NA NA NA
Bromodichloromethane 75-27-4 0.13 0.83 38 NA NA NA NA
1,1,1-Trichloroethane 71-55-6 800 740 3100 NA NA NA NA
Acenaphthene 83-32-9 53 Nav Nav NA NA NA NA
Acenaphthylene 208-96-8 Nav Nav Nav NA NA NA NA
Anthracene 120-12-7 180 Nay Nav NA NA NA NA
Fluoranthene 206-44-0 80 Nav Nav NA NA NA NA
Fluorene 86-73-7 29 Nav Nav NA NA NA NA
Phenanthrene 85-01-8 Nav Nav Nav NA NA NA NA
Pyrene 129-00-0 12 Nav Nay NA NA NA NA
Criteria Exceeded in Sample 1Gw [GwWiVHVe
12:31 PM on 12/21/2016 20f9 Table 1-1 Wva Groundwater Data Comp_122016.rev.xls
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Table 1-1
Detected Groundwater Analytical Data From MW-104 and "TW" Monitoring Wells and Comparison to Screening Values
Human Health Exposure Evaluation
West Virginia State University

Institute, WV
Sample Name TW-104 TW-105 TW-105 TW-105 TW-105
Sample Location TW104-GW-080115 TW105-GW01-062515 TW105-GW-073115 TW105-GW-011416 TW-105-GW-011416D
Date Collected 8/1/2015 6/25/2015 7/31/2015 1/14/2016 1/14/2016
Screen Interval 45-55 17-21 48-58 48-38 48-58
Sample Type USEPA USEPA USEPA Investigation Investigation Investigation Investigation Duplicate
Shallow/Deep| Tapwater RSL Residential Commercial Deep Shallow Deep Deep Deep
Company (ug/L) VISL (ug/L) VISL (ug/L) CH2M CH2M CH2M CH2M CH2M
Chemical CAS No. Gw Vr Ve
Semivolatile Organic Compounds (ug/L)
1.4-Dioxane 123-91-1 0.46 2900 13000 3.7 Gw | < 0.21 < 02 < 021 < 0.2
Isophorone 78-59-1 78 Nav Nay| < 1 < 1 < 1 < 1 < 1
Naphthalene 91-20-3 0.17 4.6 20| < 0.5 < 0.5 < 0.5 < 0.5 < 0.5
Volatile Organic Compounds (ug/L)
1.1-Dichloroethane 75-34-3 2.8 7.6 33 < 0.5 < 0.5 < 03 < 0.5 < 0.5
1,1-Dichloroethene 75-35-4 28 20 82 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5
1,2-Dichloroethane 107-06-2 0.17 2.2 9.8 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5
Acetone 67-64-1 1400 2300000 9500000| < 5 < 5 < 5 < 5 < 5
Benzene 71-43-2 0.46 1.6 6.9] < 0 < 0.5 < 0.5 < 0.5 < 0.5
Chlorobenzene 108-90-7 7.8 41 170] < < 0.5 < 0.5 < 0.5 < 0.5
Chloroform 67-66-3 0.22 0.81 3.6] « . < 0.5 3.1 IGWINT | < 0.5 < 0.5
Dichlorodifluoromethane 75-71-8 20 0.74 31 1 Nr < 0.5 < 0.5 < 0.5 < 0.5
Ethylbenzene 100-41-4 1.5 35 151 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5
Tetrachloroethene 127-18-4 4.1 5.8 24 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5
Toluene 108-88-3 110 1900 8100f < 0.5 < 0.5 < 0.5 < 0.5 < 0.5
Trichloroflucromethane 75-69-4 520 Nav Nav| < 0.5 < 0.5 < 0.5 < 0.5 < 0.5
Additional Detected Constituents from Env
Probe Investigation
Chloromethane 74-87-3 19 26 110 NA NA NA NA NA
Bromodichloromethane 75-27-4 0.13 0.88 38 NA NA NA NA NA
1,1,1-Trichloroethane 71-55-6 800 740 3100 NA NA NA NA NA
Acenaphthene 83-32-9 53 Nav Nav NA NA NA NA NA
Acenaphthylene 208-96-8 Nav Nav Nav NA NA NA NA NA
Anthracene 120-12-7 180 Nav Nay NA NA NA NA NA
Fluoranthene 206-44-0 80 Nav Nav NA NA NA NA NA
Fluorene 86-73-7 29 Nav Nav NA NA NA NA NA
TPhenanthrene 85-01-8 Nav Nav Nav NA NA NA NA NA
Pyrene 129-00-0 12 Nav Nav NA NA NA NA NA
Criteria Exceeded in Sample [Gw/VT (GwIVT
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Table 1-1
Detected Groundwater Analytical Data From MW-104 and "TW" Monitoring Wells and Comparison to Screening Values
Human Health Exposure Evaluation
West Virginia State University

Institute, WV
Sample Name TW-105 TW-106 TW-106 TW-106 TW-106
Sample Location TW-105 TW106-GW01-062515 TW106-GW-080115 TW106-GW-011416 TW-106
Date Collected 9/20/2016 6/25/2015 8/1/2015 1/14/2016 9/21/2016
Screen Interval 48-58 17-21 48-38 48-58 48-58
Sample Type USEPA USEPA USEPA Investigation Investigation Investigation Investigation Investigation
Shallow/Deep| Tapwater RSL Residential Commercial Deep Shallow Deep Deep Deep
Company (ug/L) VISL (ug/L) VISL (ug/L) Env Probe CH2ZM CH2M CH2M Env Probe
Chemical CAS No. Gw Vr Ve
Semivolatile Organic Compounds (ug/L)
1,4-Dioxane 123-91-1 0.46 2900 13000| < 100 < 0.23 2 1Gw 1.7 IGW < 100
Isophorone 78-59-1 78 Nav Nav NA < 1 < 1 < 1 NA
Naphthalene 91-20-3 0.17 4.6 20 < 0.11 < 0.6 < 0.5 < 0.5 < 0.11
Volatile Organic Compounds (ug/L)
1.1-Dichloroethane 75-34-3 2.8 7.6 33) < 1.0 < 0.5 < 0.5 < 0.5 < 1.0
1,1-Dichloroethene 75-35-4 28 20 82| « 1.0 < 0.5 < 0.5 < 0.5 < 1.0
1,2-Dichloroethane 107-06-2 0.17 2.2 9.8f < 1.0 < < 0.5 < 0.5 < 1.0
Acetone 67-64-1 1400 2300000 9500000f < 10.0 < 5 < 5 < < 10.0
Benzene 71-43-2 0.46 16 6.9f < 1.0 < 0.5 < 0.5 < 0 < 1.0
Chlorobenzene 108-90-7 78 41 170} < 1.0 < 0.5 < 0.5 < . < 1.0
Chloroform 67-66-3 0.22 0.81 36| < 1.0 < 0.5 < 0.5 < 0.5 < 1.0
Dichlorodiflucromethane 75-71-8 20 0.74 31f < 1.0 < 0.5 17 ALAG 17 J/Vr/Ve 1.2 AL
Ethylbenzene 100-41-4 1.5 35 15) < 1.0 < 0.5 < 0.5 < 0.5 < 1.0
Tetrachloroethene 127-18-4 4.1 58 24 < 1.0 < 0.5 < 0.5 < 0.5 < 1.0
Toluene 108-88-3 110 1900 81001 < 1.0 < 0.5 < 0.5 < 0.5 < 1.0
Trichlorofluoromethane 75-69-4 520 Nav Nav| < 1.0 < 0.5 < 0.5 < 0.5 < 1.0
Additional Detected Constituents from Env
Probe Investigation
Chloromethane 74-87-3 19 21 110 52 NA NA NA < 1.0
Bromodichloromethane 75-27-4 0.13 0.83 38) < 1.0 NA NA NA < 1.0
1.1,1-Trichloroethane 71-55-6 800 740 3100} < 1.0 NA NA NA < 1.0
Acenaphthene 83-32-9 53 Nav Nav| < 0.11 NA NA NA < 0.11
Acenaphthylene 208-96-8 Nav Nav Nav} < 0.11 NA NA NA < 0.11
Anthracene 120-12-7 180 Nav Nav| < 0.11 NA NA NA < 0.11
Fluoranthene 206-44-0 80 Nav Nav| « 0.11 NA NA NA < 0.11
Fluorene 86-73-7 29 Nav Navj < 0.11 NA NA NA < 0.11
Phenanthrene 85-01-8 Nav Nav Nav| < 0.11 NA NA NA < 0.11
Pyrene 129-00-0 12 Nav Nav| < 0.11 NA NA NA < 0.11
Criteria Exceeded in Sample [3wiViiVe (GwiVEVe Nt
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Table 1-1

Detected Groundwater Analytical Data From MW-104 and "TW" Monitoring Wells and Comparison to Screening Values

Human Health Exposure Evaluation
West Virginia State University

Institute, WV
Sample Name TW-107 TW-107 TW-107 TW-108 TW-108
Sample Location TW107-GW01-070715 TW107-GW-073015 TW-107 TW108-GW01-070815 | TW108-GW01-070815D
Date Collected 7/7/2015 7/30/2015 9/21/2016 7/8/2015 7/8/2015
Screen Interval 17-21 42-52 42-52 17-21 17-21
Sample Type USEPA USEPA USEPA Investigation Investigation Investigation Investigation Duplicate
Shallow/Deep| Tapwater RSL Residential Commercial Shallow Deep Deep Shallow Shallow
Company (ug/L) VISL (ug/L) VISL (ug/L) CH2M CH2M Env Probe CH2ZM CHIM
Chemical CAS No. Gw Vr Ve
Semivolatile Organic Compounds (ug/L)
1,4-Dioxane 123-91-1 0.46 2900 13000 2.2 LiGw 03 < 100 3.5 1Gw 4.1 1Gw
Isophorone 78-59-1 78 Nay Nav| < << 1 NA < 1 UL < 1
Naphthalene 91-20-3 0.17 4.6 20 7 (GW/IVY 13 IGw/Vr | < 0.10 < 0.5 UL < 0.5
Volatile Organic Compounds (ug/L)
1,1-Dichloroethane 75-34-3 2.8 7.6 33 < 2.5 < 0.5 < 1.0 < 0.5 < 0.5
1,1-Dichloroethene 75-35-4 2 20 82| < 2.5 < 0.5 < 1.0 < 0.5 < 0.5
1,2-Dichloroethane 107-06-2 0.17 22 9.8 4.7 IGWINT | < 0.5 < 1.0 < 0.5 < 0.5
Acetone 67-64-1 1400 2300000 9500000| < 25 < 5 < 10.0 < 5 < 5
Benzene 71-43-2 0.46 16 6.9) < 2.5 < 0.5 < 1.0 < 0.5 < 0.5
Chlorobenzene 108-90-7 7.8 41 170] < 2.5 < 0.5 < 1.0 < 0.5 < 0.5
Chloroform 67-66-3 022 0.81 3.6f < 2.5 0.7 Gw | < 1.0 < 0.5 < 0.5
Dichlorodifluoromethane 75-71-8 20 0.74 31 < 2.5 < 0.5 < 1.0 < 0.5 < 0.5
Ethylbenzene 100-41-4 15 35 15| < 2.5 < 0.5 < 1.0 < 0.5 < 0.5
Tetrachloroethene 127-18-4 4.1 58 24| < 2.5 < 0.5 < 1.0 < 0.5 < 0.5
Toluene 108-88-3 110 1900 81001 < 2.5 < 0.5 < 1.0 < 0.5 0.5
Trichlorofluoromethane 75-69-4 20 Nav Nay| < 2.5 < 0.5 < 1.0 < 0.5 < 0.5
Additional Detected Constituents from Env
Probe Investigation
Chloromethane 74-87-3 19 26 110 NA NA < 1.0 NA NA
Bromodichloromethane 75-27-4 0.13 0.88 338 NA NA < 1.0 NA NA
1.1,1-Trichloroethane 71-55-6 800 740 3100 NA NA < 1.0 NA NA
Acenaphthene 83-32-9 53 Nav Nav NA NA 0.36 NA NA
Acenaphthylene 208-96-8 Nav Nav Nav NA NA 0.86 NA NA
Anthracene 120-12-7 180 Nay Nav NA NA 0.21 NA NA
Fluoranthene 206-44-0 80 Nav Nav NA NA 0.13 NA NA
Fluorene 86-73-7 29 Nav Nav NA NA 0.89 NA NA
Phenanthrene 85-01-8 Nav Nav Nav NA NA L5 NA NA
Pyrene 129-00-0 12 Nay Nav NA NA 0.26 NA NA
Criteria Exceeded in Sample 3wV 3wV (Gw 3w
12:31 PM on 12/21/2016 50f9 Table 1-1 Wva Groundwater Data Comp_122016.rev.xls

\imahfoodwhs\tmg\West Virginia Proposal\Risk Assessment Work\West Virginia State University\Tables\

ED_002092A_00000310-00045



Table 1-1
Detected Groundwater Analytical Data From MW-104 and "TW" Monitoring Wells and Comparison to Screening Values
Human Health Exposure Evaluation
West Virginia State University

Institute, WV
Sample Name TW-108 TW-108 TW-109 TW-109
Sample Location TW108-GW-073115 TW-108 TW109-GW-073115 TW-109
Date Collected 7/31/2015 9/20/2016 7/3172015 920/2016
Screen Interval 45-55 45-55 48-58 48-58
Sample Type USEPA USEPA USEPA Investigation Investigation Investigation Investigation
Shallow/Deep| Tapwater RSL Residential Commercial Deep Deep Deep Deep
Company (ug/L) VISL (ug/L) VISL (ug/L) CHZIM Env Probe CH2M Env Probe
Chemical CAS No. Gw Vr Ve
Semivolatile Organic Compounds (ug/L)
1,4-Dioxane 123-91-1 0.46 2900 13000 19 Gw | < 100 8 Gw | < 100
[sophorone 78-59-1 78 Nav Nav| < 1 NA < 1 NA
Naphthalene 91-20-3 0.17 4.6 20| < 0.5 < 0.10 < 0.5 < 0.11
Volatile Organic Compounds (ug/L)
1,1-Dichloroethane 75-34-3 2.8 7.6 33| < 0.5 < 1.0 0.6 < 1.0
1.1-Dichloroethene 75-35-4 28 20 82| < 0.5 < 1.0 < 0.5 < 1.0
1,2-Dichloroethane 107-06-2 0.17 2.2 98| < 0.5 < 1.0 < 0.5 < 1.0
Acetone 67-64-1 1400 2300000 9500000 44 < 10.0 39 21.8
Benzene 71-43-2 0.46 16 69| < 0.5 < 1.0 < 0.5 < 1.0
Chlorobenzene 108-90-7 7.8 41 170 < 0.5 < 1.0 < 0.5 < 1.0
Chloroform 67-66-3 0.22 0.81 36| < 0.5 < 1.0 2.6 /GW/VT 41.9 IGWIVI/Ve
Dichlorodifluoromethane 75-71-8 20 0.74 31| < 0.5 < 1.0 1.4 AL NA
Ethylbenzene 100-41-4 15 35 15| < 0.5 < 1.0 < 0.5 < 1.0
Tetrachloroethene 127-18-4 41 58 24| < 0.5 < 1.0 < 0.5 < 1.0
Toluene 108-88-3 110 1900 8100 < 0.5 < 1.0 < 0.5 < 1.0
Trichlorofluoromethane 75-69-4 520 Nav Nav| < 0.5 1.0 < 0.5 NA
Additional Detected Constituents from Env
Probe Investigation
Chloromethane 74-87-3 19 26 110 NA < 1.0 NA 54
Bromodichloromethane 75-27-4 0.13 0.88 33 NA < 1.0 NA 32 1Gw/VT
1,1,1-Trichloroethane 71-55-6 800 740 3100 NA < 1.0 NA < 1.0
Acenaphthene 83-32-9 53 Nav Nav NA < 0.10 NA < 0.11
Acenaphthylene 208-96-8 Nay Nav Nav NA < 0.10 NA < 0.11
Anthracene 120-12-7 180 Nav Nav NA < 0.10 NA < 0.11
Fluoranthene 206-44-0 80 Nav Nav NA < 0.10 NA < 0.11
Fluorene 86-73-7 29 Nav Nav NA < 0.10 NA < 0.11
Phenanthrene 85-01-8 Nav Nav Nav NA < 0.10 NA < 0.11
Pyrene 129-00-0 12 Nav Nav NA < 0.10 NA < 0.11
Criteria Exceeded in Sample 1Gw (GwIVT [GwWIVIVe
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Table 1-1
Detected Groundwater Analytical Data From MW-104 and "TW" Monitoring Wells and Comparison to Screening Values
Human Health Exposure Evaluation
West Virginia State University

Institute, WV
Sample Name TW-110 TW-110 TW-111 TW-111
Sample Location TW110-GW-073115 TW-110 TW111-GW-080115 TW-111
Date Collected 7/31/2015 9/20/2016 8/1/2015 9/20/2016
Screen Interval 44-54 44-34 41.5-51.5 41.5-51.5
Sample Type USEPA USEPA USEPA Investigation Investigation Investigation Investigation
Shaliow/Deep| Tapwater RSL Residential Commercial Deep Deep Deep Deep
Company (ug/L) VISL (ug/L) VISL (ug/L) CH2ZM Env Probe CH2M Env Probe
Chemical CAS No. Gw Vr Ve
Semivolatile Organic Compounds (ug/L)
1,4-Dioxane 123-91-1 0.46 2900 13000 19 IGw < 100 32 Gw | < 100
Isophorone 78-59-1 78 Nav Nav| < 1 NA < 1 NA
Naphthalene 91-20-3 0.17 4.6 20| < 0.5 < 0.10 < 0.5 < 0.10
Volatile Organic Compounds (ug/L)
1,1-Dichloroethane 75-34-3 2.8 7.6 33 6.9 IGw 9.1 /GwivE | < 0. < 1.0
1,1-Dichloroethene 75-35-4 28 20 82 S L 73 < 0.5 < 1.0
1,2-Dichloroethane 107-06-2 0.17 2.2 98| < 0.5 UL < 1.0 < 0.5 < 1.0
Acetone 67-64-1 1400 2300000 9500000| < 5 < 10.0 < 5 < 10.0
Benzene 71-43-2 0.46 1.6 6.9] < 0.5 UL < 1.0 < 0.5 < 1.0
Chlorobenzene 108-90-7 7.8 41 170] < 0.5 < 1.0 < 0.5 < 1.0
Chloroform 67-66-3 0.22 0.81 3.6 1.1 L/Gw/VE 1.8 /GwWIVE | < 0.5 < 1.0
Dichlorodifluoromethane 75-71-8 20 0.74 31 0.6 < 1.0 < 0.5 < 1.0
Ethylbenzene 100-41-4 1.5 35 151 < 0.5 < 1.0 < 0.5 < 1.0
Tetrachloroethene 127-18-4 4.1 58 24 < 0.5 < 1.0 < 0.5 < 1.0
Toluene 108-88-3 110 1900 8100f < 0.5 < 1.0 < 0.5 < 1.0
Trichlorofluoromethane 75-69-4 520 Nay Nav 2 3.6 < 0.5 < 1.0
Additional Detected Constituents from Env
Probe Investigation
Chloromethane 74-87-3 19 26 110 NA < 1.0 NA < 1.0
Bromodichloromethane 75-27-4 0.13 0.88 38 NA < 1.0 NA < 1.0
1,1,1-Trichloroethane 71-55-6 800 740 3100 NA 8.1 NA < 1.0
Acenaphthene 83-32-9 53 Nav Nav NA < 0.10 NA < 0.10
Acenaphthylene 208-96-8 Nav Nav Nav NA < 0.10 NA < 0.10
Anthracene 120-12-7 180 Nav Nav NA < 0.10 NA < 0.10
Fluoranthene 206-44-0 80 Nav Nav NA < 0.10 NA < 0.10
Fluorene 86-73-7 29 Nav Nav NA < 0.10 NA < 0.10
Phenanthrene 85-01-8 Nav Nav Nav NA < 0.10 NA < 0.10
Pyrene 129-00-0 12 Nav Nav NA < 0.10 NA < 0.10
Criteria Exceeded in Sample (GwiVt [GwiVE (Gw
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Table 1-1

Detected Groundwater Analytical Data From MW-104 and "TW" Monitoring Wells and Comparison to Screening Values
Human Health Exposure Evaluation
West Virginia State University

Institute, WV
Sample Name TW-112 TW-112 TW-113 TW-113
Sample Location TW112-GW-073115 TW-112 TW113-GW-073015 TW-113
Date Collected 7/31/2015 9/21/2016 7/30/2015 9/21/2016
Screen Interval 3545 35-45 41-51 41-51
Sample Type USEPA USEPA USEPA Investigation Investigation Investigation Investigation
Shallow/Deep| Tapwater RSL Residential Commercial Deep Deep Deep Deep
Company (ug/L) VISL (ug/L) VISL (ug/L) CH2ZM Env Probe CH2M Env Probe
Chemical CAS No. Gw Vr Ve
Semivolatile Organic Compounds (ug/L)
1,4-Dioxane 123-91-1 0.46 2900 13000 3 Gw | < 100 3 Gw | < 100
[sophorone 78-59-1 78 Nav Nav| < 1 NA < 1 NA
Naphthalene 91-20-3 0.17 4.6 20| < 0.5 < 0.11 < 0.5 < 0.10
Volatile Organic Compounds (ug/L)
1,1-Dichloroethane 75-34-3 2.8 7.6 33| < 0.5 < 1.0 < 0.5 < 1.0
1.1-Dichloroethene 75-35-4 28 20 82| < 0.5 < 1.0 < 0.5 < 1.0
1,2-Dichloroethane 107-06-2 0.17 2.2 98| < 0.5 < 1.0 < 0.5 < 1.0
Acetone 67-64-1 1400 2300000 9500000| < 5 < 10.0 < 5 < 10.0
Benzene 71-43-2 0.46 16 69| < 0.5 < 1.0 < 0.5 < 1.0
Chlorobenzene 108-90-7 7.8 41 170 < 0.5 < 1.0 < 0.5 < 1.0
Chloroform 67-66-3 0.22 0.81 3.6 0.5 IGw | < 1.0 0.5 < 1.0
Dichlorodifluoromethane 75-71-8 20 0.74 31 0.5 < 1.0 < 0.5 < 1.0
Ethylbenzene 100-41-4 15 35 15| < 0.5 < 1.0 < 0.5 < 1.0
Tetrachloroethene 127-18-4 41 58 24| < 0.5 < 1.0 < 0.5 < 1.0
Toluene 108-88-3 110 1900 8100 < 0.5 < 1.0 0.5 < 1.0
Trichlorofluoromethane 75-69-4 520 Nav Nav| < 0.5 1.0 < 0.5 1.0
Additional Detected Constituents from Env
Probe Investigation
Chloromethane 74-87-3 19 26 110 NA < 1.0 NA 1.00
Bromodichloromethane 75-27-4 0.13 0.88 33 NA < 1.0 NA < 1.00
1,1,1-Trichloroethane 71-55-6 800 740 3100 NA < 1.0 NA 1.00
Acenaphthene 83-32-9 53 Nav Nav NA < 0.11 NA < 0.10
Acenaphthylene 208-96-8 Nay Nav Nav NA < 0.11 NA < 0.10
Anthracene 120-12-7 180 Nav Nav NA < 0.11 NA < 0.10
Fluoranthene 206-44-0 80 Nav Nav NA < 0.11 NA < 0.10
Fluorene 86-73-7 29 Nav Nav NA < 0.11 NA < 0.10
Phenanthrene 85-01-8 Nav Nav Nav NA < 0.11 NA < 0.10
Pyrene 129-00-0 12 Nav Nav NA 0.11 NA 0.10
Criteria Exceeded in Sample 1Gw 3w
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Table 1-1
Detected Groundwater Analytical Data From MW-104 and "TW" Monitoring Wells and Comparison to Screening Values

Human Health Exposure Evaluation
West Virginia State University
Institute, WV

Notes:

L. - indicates the reported concentration is biased low

U - indicates the constituent was not detected above the reporting detection limit

UL - indicates analyte was analyzed for but was not detected. The quantitation limit may be biased low.

NA -not analyzed

Groundwater sample TW-109 was not analyzed for dichlorodifluoromethane and trichlorofluoromethane, which was contirmed by the Pace lab report.

Env Probe groundwater data which was analyzed by Pace Laboratory had a quantitation limit for 1,4-Dioxane of 100 ug/L

It was assumed that the EnviroProbe groundwater samples were collected at the screened interval presented in the assoicated log (i.e. the deep groundwater samples collected by CH2M Hill).

[1] This interval is located within the screen interval (i.e. 47-57") which is based on the log for TW-103

[2] This interval is located within the screen interval (i.e. 45-55") which is based on the log for TW-104

Abbreviations used in comparisons:
/Gw - Indicates exceedance of the USEPA tapwater regional screening level (RSL) with a target risk = 1.0E-06 and HQ = 0.1, based on May 2016 RSLs
/Vr - Indicates exceedance of the USEPA residential vapor intrusion screening level (VISL) target groundwater concentration with a target risk 1.0E-06 and HQ = 0.1, based on May 2016 RSLs
/Ve¢ - Indicates exceedance of the USEPA commercial vapor intrusion screening level (VISL) target groundwater concentrations with a target risk of 1.0E-06 and HQ = 0.1, based on May 2016 RSLs
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Table 2-1

Groundwater Direct Contact Constituents of Concern
Human Health Exposure Evaluation
West Virginia University

Institute, WV
Shallow Shallow Shallow Deep Deep Shallow Deep
Groundwater Deep Groundwater Groundwater . P )
COPC Groun'dwater Maximum Groundwater Groun'dwater Maximum Groundwater Tapwater RSL Groundwater Exceeds COC carried thrm'lgh to quantitative risk assessment
Maximum . Frequency of Maximum . . Frequency of Exceed Tapwater (Yes or No?) - Rationale
. Concentration . . Concentration Location . Tapwater
Concentration . Detections Concentration Detections (Yes or No)
Location Yes or No

|Grou ndwater (ug/l ) | l l | l | l | l | |
1,4-Dioxane 19.9 INS-0385 20/28 36.7 INS-0390 (42-47" 26/44 0.46 Yes Yes No complete exposure pathways
1,1-Dichlorocthane 6.44 INS-0467 4722 12.3 INS-0389 (42-47" 10/46 2.8 Yes Yes No complete exposure pathways
1,1-Dichloroethene 2.73 INS-0467 2/22 73 TW-110 5/46 28 No No No

1,2-Dichlorocthane 4.7 TW-107 1722 - - - 0.17 Yes No No complete exposure pathways
1.1,1-Trichlorocthane - -— -— 8.1 TW-110 1/9 800 No No No

2-Butanone e e —- 5.5 INS-0554 (51-35% 1/8 560 No No No

Acetone 6 TW-103 1/22 44 TW-108 6/46 1400 No No No

Benzene 1.76 INS-0390 1722 53 INS-0388 (42-47" 2/46 0.46 Yes Yes No complete exposure pathways
Bromodichloromethane - - - 32 TW-109 1/16 0.13 No Yes No complete exposure pathways

Chlorobenzene 165 INS-0388 3/22 205 INS-0388 (33.5-43.5" 2/46 7.8 Yes Yes No complete exposure pathways

Chloroform 12.2 INS-0390 3/22 419 TW-109 14/46 0.22 Yes Yes No complete exposure pathways

Chloromethane - - - 54 TW-109 2/16 19 No No No

Dichlorodifluoromethane = - - 572L INS-0389 (42-47" 12/46 20 No Yes No complete exposure pathways

Ethyl ether 3K INS-0559 1/5 - - -—- 390 No No No

Naphthalene 7 TW-107 1722 13 TW-107 1/41 0.17 Yes Yes No complete exposure pathways
Tetrachlorocthene 30 INS-0555 1722 - - - 4.1 Yes No No complete exposure pathways
Trichloroethylene 2.3 INS-0555 1/5 - - - 0.28 Yes No No complete exposure pathways
Trichlorofluoromethane 26.5 INS-0390 3/22 141 INS-0389 (35-45% 9/24 520 No No No

Acenaphthene - --- - 0.36 TW-107 1/10 33 No No No

Acenaphthylene - --- - 0.86 TW-107 1/10 Nav No No No

Anthracene --- - - 021 TW-107 1/10 180 No No No

Fluoranthene --- --- - 0.13 TW-107 1/10 80 No No No

Fluorene - - - 0.89 TW-107 1/10 29 No No No

Phenanthrene --- - - 1.5 TW-107 1/10 Nav No No No

Pyrene — —— - 0.26 TW-107 1/10 12 No No No

Arsenic 131 INS-0563 2/4 - - - 0.052 Yes No No complete exposure pathways

Barium 1580 INS-0566 4/4 - - - 380 Yes No No complete exposure pathways

Notes:

COPC - constituent of potential concern

COC - constituent of concern

Nav - not available

K - indicates the analyte was positively identified, but the associated numerical value may be biased high.

L - the analyte was positively identified, but the associated numerical value may be biased low.

Only constituents with at least one detection are presented in this table.

USEPA Tapwater Regional Screening Level (RSLs) (TR = 1x10-6 and THQ = 0.1), May 2016.
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Table 2-2

Groundwater Vapor Intrusion Constituents of Concern
Human Health Exposure Evaluation
West Virginia University

Institute, WV
Shallow Gr(s)lllliggv‘:lter Shallow Deep Deep Groundwater Deep
\ Groundwater . Groundwater | Groundwater . Groundwater | Commercial Residential Groundwater Exceeds |[COC carried through to quantitative risk
COPC R Maximum R Maximum R
Maximum . Frequency of Maximum . . | Frequency of VISL VISL visL assessment (Yes or No?) - Rationale
Concentration Concentl“atlon Detections Concentration Concentration Location Detections
Location

|Gmundwamr mg/l) ] | l ] | ] | | | | I
1,4-Dioxane 19.9 INS-0385 20/28 36.7 INS-0390 (42-47" 26/44 13000 2900 No No

1,1-Dichlorocthane 6.44 INS-0467 4122 12.3 INS-0389 (42-47" 10/46 33 7.6 No No

1.1-Dichlorocthene 2.73 INS-0467 2/22 73 TW-110 5/46 82 20 No No

1,2-Dichlorocthane 4.7 TW-107 1/22 - - . 9.8 22 Yes (Res) No, indoor air media takes precedence
1,1,1-Trichloroethane e - e 8.1 TW-110 1/9 3100 740 No No

2-Butanone - - - 55 INS-0554 (51-559 1/8 940000 220000 No No

Acetone 6 TW-103 1/22 44 TW-108 6/46 9500000 2300000 No No

Benzene 1.76 INS-0390 1722 53 INS-0388 (42-47" 2/46 6.9 1.6 Yes (Res) No, indoor air media takes precedence
Bromodichloromethane - - - 3.2 TW-109 1/16 38 0.88 Yes (Res) No, indoor air media takes precedence
Chlorobenzene 165 INS-0388 3/22 205 INS-0388 (33.5-43.5") 2/46 170 41 Yes (Res) No, indoor air media takes precedence
Chloroform 12.2 INS-0390 3/22 419 TW-109 14/46 3.6 0.81 Yes (Res and Com) |No, indoor air media takes precedence
Chloromethane = --- —- 54 TW-109 2/16 110 26 No No

Dichlorodifluoromethane - -- - 572L INS-0389 (42-47% 12/46 3.1 0.74 Yes (Res and Com) |No, indoor air media takes precedence
Ethyl ether 3K INS-0559 1/5 --- --- --- Nav Nav No No

Naphthalene 7 TW-107 1722 13 TW-107 1/41 20 4.6 Yes (Res) No, indoor air media takes precedence
Tetrachloroethene 30 INS-0555 1/22 - - -— 24 5.8 Yes (Res and Com) |No, indoor air media takes precedence
Trichlorocthylene 2.3 INS-0555 1/5 --- --- --- 2.2 0.52 Yes (Res and Com) |No, indoor air media takes precedence
Trichlorofluoromethane 26.5 INS-0390 3/22 141 INS-0389 (35-45" 9/24 Nav Nav No No

Acenaphthene - - -- 0.36 TW-107 1/10 Nav Nav No No

Acenaphthylene - - - 0.86 TW-107 1/10 Nav Nav No No

Anthracene - --- - 0.21 TW-107 1/10 Nav Nav No No

Fluoranthene = --- —- 0.13 TW-107 1/10 Nav Nav No No

Fluorene - - - 0.89 TW-107 1/10 Nav Nav No No

Phenanthrene e - - 1.5 TW-107 1/10 Nav Nav No No

Pyrene . — — 0.26 TW-107 1/10 Nav Nav No No

Notes:

COPC - constituent of potential concern

COC - constituent of concern
Nav - not available

K - indicates the analyte was positively identified, but the associated nmumerical value may be biased high.
L - the analyte was positively identified, but the associated numerical value may be biased low.

Only constituents with at least one detection are presented in this table. (Note that metals are not shown because they are not volatile.)
USEPA commercial and residential Vapor Intrusion Screening Levels (VISLs) were based on the May 2016 RSLs (TR = 1x10-6 and THQ = 0.1).
[1] Maximum concentrations were determined for shallow and deep overburden groundwater samples. If a shallow and deep overburden groundwater sample was collected from the sample location, then the results from the shallow sample were used to determine
vapor intrusion COC. However, if only a deep overburden groundwater sample was collected from the sample location, then the deep overburden groundwater sample was used to select vapor intrusion COC.

12:32 PM on 12/21/2016
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Table 2-3

Athletic Facility Area Vapor Intrusion Constituents of Conecern
Human Health Exposure Evaluation
West Virginia State University
Institute, WV

Athletic Facility:
i Maximum A . . ) i . . . .
. . Maximum Frequency of | Commercial | Residential | Exceeds VISL (Yes |COC carried through to quantitative risk assessment (Y or N)? -
COPC Concentration
Concentration Location Detections VISL VISL or No?) Rationale

- INST-AF-AA0] -____

Ambient Alr (ug/m’y
Trichlorofluromethane

Indoor Air (ug/m3)

Chlorobenzene 0.501 INST-AF-IA02 2/10 22 52 No No

Chloroform 0.184 INST-AF-1A04 1/10 0.53 0.12 Yes (Res) No, does not exceed commercial VISL (TR = 1.E-6, THQ = 0.1)
Trichlorofluoromethane 1.5 INST-AF-1A06 10/10 Nav Nav No No, no inhalation toxicity available

Exterior Soil Gas (ug/ma) i

Acetone 167 VP-1 1/1 450000 110000 No No

Benzene 194 VP-1 1/1 52 12 Yes (Res) No, does not exceed commercial VISL (TR = 1.E-6, THQO = 0.1)
Carbon Disulfide 3.96 VP-1 171 10000 2400 No No

Ethanol 549 /P-1 171 Nav Nav No No, no inhalation toxicity available

Trichlorofluoromethane 134 VP-1 11 Nav Nav No No, no inhalation toxicity available

Dichlorodifluoromethane 1.75 VP-1 171 1500 350 No No

Heptane 1.89 VP-1 1/1 Nav Nav No No, no inhalation toxicity available

N-hexane 2.03 VP-1 1/1 10000 2400 No No

2-Butanone 3.78 VP-1 1/1 73000 17000 No No

Propene 126 /P-1 /1 44000 10000 No No

Toluene 232 VP-1 /1 73000 17000 No No

Groundwater (ug/l) el

1,1-Dichlorocthane 9.1 TW-110 4/5 33 7.6 Yes (Res) No, does not exceed commercial VISL (TR = 1.E-6, THQ = 0.1)
1,1-Dichloroethene 7. TW-110 4/5 82 20 No No

Benzene 1.76 INS-0390 1/5 6.9 1.6 Yes (Res) No, does not exceed commercial VISL (TR = 1.E-6, THQ = 0.1)
Chlorobenzene 165 INS-0388 2/5 170 41 Yes (Res) No, does not exceed commercial VISL (TR = 1.E-6, THQO = 0.1)
Chloroform 12.2 INS-0390 4/5 3.6 0.81 Yes (Res and Com) |No, indoor air COCs take precedence

Dichlorodifluoromethane 0.6 TW-110 1/5 3.1 0.74 No No

Trichlorofluoromethane 26.5 INS-0390 3/5 Nav Nav No No, no inhalation toxicity available

1,1,1-Trichloroethane 8.1 TW-110 1/1 3100 740 No No

1,4-Dioxane 19 TW-110 4/5 13000 2900 No No

Notes:

COPC - constituent of potential concern

COC - constituent of concern

J - indicates the reported concentration is estimated.

Nav - not available

Only constituents with at least one detection in the area being evaluated are presented in this table.

Ambient air samples were not compared to screening criteria. These samples were included for qualitative comparison purposes only.

USEPA commercial and residential Vapor Intrusion Screening Levels (VISLs) were based on the May 2016 RSLs (TR = 1x10-6 and THQ = 0.1).
[1] VP-1 was included as an exterior soil gas point to evaluate vapor intrusion for the athletic facility.

[2] Monitoring wells TW-110, INS-0388, INS-0390, and INS-0467 were used to select COC for groundwater within the area of the athletic facility. Note groundwater was sampled at shallow and deep depths within
overburden groundwater. If a shallow and deep overburden groundwater sample was collected from the sample location, then the results from the shallow sample were used to determine vapor intrusion COC. However, if
only a deep overburden groundwater sample was collected from the sample location, then the deep overburden groundwater sample was used to select vapor intrusion COC.

12:33 PM on 12/21/2016
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Table 2-4

Convocation Center Area Vapor Intrusion Constituents of Concern
Human Health Exposure Evaluation
West Virginia State University

Institute, WV
Convocation Center:
. Maximum . . . . , . i
COPC Maximum Concentration Frequency of | Commercial | Residential | Exceeds VISL [|COC carried through to quantitative risk assessment (Y or N)? -
Concentration Location Detections VISL VISL (Yes or No?) |Rationale

Ambient Air (agim’)
Trichlorofluoromethane 0.886 INST-CC-AA01

Crawl Space (ugim’y
Trichlorofluoromethane 5.49 INST-CC-CS01

Indoor Air (ug/m3)

Chloroform 0.256 INST-CC-TA0S 1/15 0.53 0.12 Yes (Res) No, does not exceed commercial VISL (TR = 1.E-6, THQ =0.1)
Trichlorofluoromethane 10.7 INST-CC-IA14 15/15 Nav Nav No No, no inhalation toxicity available

Exterior Soil Gas (ugim™) P!

2-Butanone 309 INS-0572-01-012016 2/4 73000 17000 No No

Acetone 169 VP-3 4/4 450000 110000 No No

Benzene 38 INS-0572-01-012016 2/4 52 12 Yes (Res) No, does not exceed commercial VISL (TR = 1.E-6, THQ =0.1)
Carbon Disulfide 30.3 VP-§ 2/4 10000 2400 No No

Cyclohexane 1.18 VP-5 11 88000 21000 No No

1,3-Dichlorobenzene 3.46 VP-5 1/4 Nav Nav No No, no inhalation toxicity available

Dichlorodifluoromethane 418 INS-0572-01-012016 4/4 1500 350 Yes (Res) No, does not exceed commercial VISL (TR = 1.E-6, THQ =0.1)
Ethanol 489 VP-5 in Nav Nav No No, no inhalation toxicity available

Ethylbenzens 6.67 INS-0572-01-012016 1/4 160 37 No No

4-Ethyltoluene 1.5 VP-5 11 Nav Nav No No, no inhalation toxicity available

Heptane 4.12 VP-5 11 Nav Nav No No, no inhalation toxicity available

Methylene Chloride 1.72 VP-5 1/4 8800 2100 No No

m,p-Xylenes 14.9 INS-0572-01-012016 3/4 1500 350 No No

n-Hexane 55.6 INS-0572-01-012016 2/4 10000 2400 No No

Naphthalene 8.09 VP-5 1/4 12 28 Yes (Res) No, does not exceed commercial VISL (TR = 1.E-6, THQ =0.1)
o-Xylenes 5.12 INS-0572-01-012016 3/4 1500 350 No No

2-Propanol 3.69 VP-5 11 2900 700 No No

Propene 184 VP-35 1/1 44000 10000 No No

Toluene 27.6 INS-0572-01-012016 2/4 73000 17000 No No

Trichlorofluoromethane 20.8 INS-0572-01-012016 4/4 Nav Nav No No, no inhalation toxicity available

1,2,4-Trimethylbenzene 1.64 VP-5 1/4 100 240 No No

Croundwater (us/l) Bl

No detections

Notes:

COPC - constituent of potential concern

COC - constituent of concern

Nav - not available

Only constituents with at least one detection in the area being evaluated are presented in this table.

Ambient air samples were not compared to screening criteria. These samples were included for qualitative comparison purposes only.

USEPA commercial and residential Vapor Intrusion Screening Levels (VISLs) were based on the May 2016 RSLs (TR = 1x10-6 and THQ = 0.1).

[1] VP-5 was included as an exterior soil gas point to evaluate vapor intrusion for the convocation center.

[2] Monitoring well TW-106 was used to select COC for groundwater within the area of the convocation center. Note groundwater was sampled at shallow and deep depths within overburden groundwater. Ifa
shallow and deep overburden groundwater sample was collected from the sample location, then the results from the shallow sample were used to determine vapor intrusion COC. However, if only a deep overburden
groundwater sample was collected from the sample location, then the deep overburden groundwater sample was used to select vapor intrusion COC.

12:33 PM on 12/21/2016
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Table 2-5

Eastern Area Vapor Intrusion Constituents of Concern
Human Health Exposure Evaluation
West Virginia State University

Institute, WV
. Maximum . L . PP .
COPC Maximum Concentration Frequency of Commercial Residential | Exceeds VISL [COC carried through to quantitative risk assessment (Y or N)? -
Concentration . Detections VISL VISL (Yes or No?) |Rationale
Location

Exterior Soil Gas (ug/mJ) l l I
1,2,4-Trimethylbenzene 2147 0571-02-012016 3/5 100 24 No No
1,3,5-Trimethylbenzene 1717 0571-01-0205168 3/5 Nav Nav No No
2-Butanone 24.4 0569-02-011416 3/5 73000 17000 No No
Acetone 108 NJ 0569-02-011416 4/5 450000 110000 No No
Benzene 4.88NJ 0569-02-011416 1/5 52 12 No No
Carbon Disulfide 3.7J 0571-01-0205168 /5 10000 2400 No No
Ethylbenzene 5571 0571-01-020516S 2/5 160 37 No No
m,p-xylene 25.1 0569-01-011516 2/5 1500 350 No No
n-Hexane 13.7NJ 0569-02-011416 1/5 106000 2400 No No
o-xylene 957 0571-01-0205168 2/5 1500 350 No No
Tetrachloroethene 27 0569-02-011416 1/5 580 140 No No
Toluene 53.7 0569-02-011416 3/5 73000 17000 No No
Trichlorofluoromethane 10.6 0569-02-011416 2/5 Nav Nav No No
Groundwater (ug/l) i I I l l
1.4-Dioxane 2.2 TW-107 172 13000 2900 No No
Naphthalene 7 TW-107 12 20 4.6 Yes (Res) No, does not exceed commercial VISL (TR = LE-6, THQ =0.1)
1,2-Dichloroethane 4.7 TW-107 1/2 9.8 2.2 Yes (Res) No, does not exceed commercial VISL (TR = LE-6, THQ =0.1)

Notes:

COPC - constituent of potential concern

COC - constituent of concern

Nav - not available

J - The analyte was positively identified: the associated numerical value is the approximate concentration of the analyte in the sample.

NI - The analysis indicates the presence of an analyte that has been tentatively identified and the associated numerical value represents its approximate concentration.

Only constituents with at least one detection in the area being evaluated are presented in this table.

Note there were no soil gas samples (i.e. VP locations) collected within the eastern area during the Envrioprobe investigation.

USEPA commercial and residential Vapor Intrusion Screening Levels (VISLs) were based on the May 2016 RSLs (TR = 1x10-6 and THQ = 0.1).
[1] Monitoring wells TW-107 and INS-0570 were used to select groundwater COC within the eastern area. Note groundwater was sampled at shallow and deep depths within overburden groundwater. If a shallow and deep
overburden groundwater sample was collected from the sample location, then the results from the shallow sample were used to determine vapor intrusion COC. However, if only a deep overburden groundwater sample was
collected from the sample location, then the deep overburden groundwater sample was used to select vapor intrusion COC.

12:33 PM on 12/21/2016
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Table 2-6
Faculty Housing Area Vapor Intrusion Constituents of Concern
Human Health Exposure Evaluation
West Virginia University
Institute, WV

Faculty Housing:
Maci Maximum o i A . ,
CopC C(;\f::xlllt‘:’g?;on Con centl.'ation Fg;z:gz‘;f CO“&TSL;CM‘ Res\/{‘:;ll‘flal E(:;(;:::: ;T(I)E)L COC carried through to quantitative risk assessment (Y or N)? - Rationale
Location
Wwbewagewdy L0 gy
1,1.2-Trichloro-1,2,2- 0.7877 FR-AA01-0127168 22 No
trifluorocthane
2-Butanone 0.663 1 FR-AA1-012616 172 - - - No
4-Methyl-2-pentanone 337 FR-AA1-012616 1/2 - - - No
Acetone 217 FR-AA01-0127168 2/2 - --- - No
Benzene 0.8557 FR-AA01-0127168 2/3 - - --- No
Carbon tetrachloride 0.7527 FR-AA01-012716S 12 - - - No
Dichlorodifluoromethane 3757 FR-AA01-012716S 2/2 - - - No
Ethylbenzene 0.2817 FR-AA01-012716S 1/2 - - - No
m,p-xylene 0.7557 FR-AA01-012716S 2/2 -- --- -~ No
Methylene chloride 0.866 1 FR-AA01-012716S 172 - - - No
n-hexane 0.649J FR-AA1-012616 1/2 --- --- --- No
o-xylene 0.4237 FR-AA01-012716S 172 - - - No
Toluene 098317 FR-AA01-012716S 2/2 --- - —-- No
Trichlorofluoromethane 1177 FR-AA1-012616 23 - - - No

1,1,2-Trichloro-1,2,2-

Indanr Air (pg/ms) I I [ I

trifluoroethane 1 FR-IA03-012716S 77 13000 3100 No No

1,1-Dichlorocthene 0.213 FR-IA3-06192015 5/13 88 21 No No

1,2,4-Trimethylbenzene 0.274 7 FR-IA4-012616 4/7 3.1 0.73 No No

1.2-Dichloroethane 0.25 FR-IA03-012716S 1/7 0.47 0.11 Yes (Res) No exceedances in SS or GW and > 1 x 10-6 residential VISL but < 1 x 10-5 residential VISL
2-Butanone 1.84 FR-IA2-012716 6/7 2200 520 No No

4-Methyl-2-pentanone 4.04 FR-IA3-012616 6/7 1300 310 No No

Acetone 19 FR-IA03-0127165 77 14000 3200 No No

Acrylonitrile 0.236 7 FR-TA03-012716S V7 0.18 0.041 Yes (Res and Com) |No exceedances in S5 or GW and > 1 x 10-6 residential VISL but < 1 x 10-5 residential VISL
Benzene 0.942 FR-IA2-012716 8/13 1.6 0.36 Yes (Res) No, maximum concentration not significantly different than AA

Carbon tetrachloride 0.922 FR-IA03-012716S 177 2.0 0.47 Yes (Res) No, maximum concentration not significantly different than AA

Chlorocthane 0.223 FR-IA03-0127168 17 4400 1000 No No

Chloroform 0.39 FR-TA03-012716S 1/13 0.53 0.12 Yes (Res) No exceedances in SS or GW and > 1 x 10-6 residential VISL but < 1 x 10-5 residential VISL
Dichlorodifluoromethane 3.95 FR-IA03-012716S 6/7 44 10 No No

Ethylbenzene 0.859 FR-IA03-0127168 4/7 4.9 1.1 No No

m,p-xylene 1.95 FR-IA03-0127165 77 44 10 No No

Methylene chloride 0.731 FR-IA03-012716S 177 260 63 No No

n-hexane 1.69 FR-IA2-012716 6/7 310 73 No No

Naphthalene 0.736 FR-IA1-012616 17 0.36 0.083 Yes (Res and Com) {No exceedances in 5SS or GW and > 1 x 10-6 residential VISL but < 1 x 10-5 residential VISL
o-xylene 1.31 FR-IA03-0127168 77 44 10 No No

tert-Butyl Methyl ether 0.6877 FR-TA03-012716S 177 47 11 No No

Tetrachloroethene 0.333 FR-IA03-012716S 177 18 4.2 No No

Toluene 2357 FR-IA03-0127168 77 2200 520 No No

Trichlorofluoromethane 1.3 FR-IA2-012716 12/13 Nav Nav No No
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Table 2-6
Faculty Housing Area Vapor Intrusion Constituents of Concern
Human Health Exposure Evaluation
West Virginia University
Institute, WV

Faculty Housing:
Mo Maximum o i A . ,
COPC C(?f::;ﬁg?;on Co;ze:;ttli'zltlion Fg;‘;:gz‘sgf CO“&TSL;CM‘ Res\/{‘:;ll‘flal E(:;(;:::: ;T(I)E)L COC carried through to quantitative risk assessment (Y or N)? - Rationale
Exterior Soil Gas (‘u\g/m]') M l l
1,1-Dichlorocthane 5.23 0562-01-011416 17 260 58 No No
1,1-Dichlorocthene 0.959 VP-3 1/10 2900 700 No No
Trans-1,2-Dichloroethene 3 VP-3 2/10 Nav Nav No No
1,2,4-Trimethylbenzene 49.4 0564-01-011416 4/10 100 24 Yes (Res) No, indoor air COCs take precedence
1,2-Dichlorocthane 41.6 0562-02-011416 2/7 16 3.6 Yes (Res and Com) |No, indoor air COCs take precedence
1,2-Dichloropropane 747 0562-02-011416 217 41 9.4 Yes (Res and Com) |No, indoor air COCs take precedence
1,3-Dichlorobenzene 4.51 VP-4 2/10 Nav Nav No No
1,3,5-Trimethylbenzene 18.1 0564-01-011416 2/10 Nav Nav No No
2-Butanone 9.99 0565-02-011916 5/10 73000 17000 No No
Acetone 328 VP-4 9/10 450000 110000 No No
Benzene 78.4 VP-4 6/10 52 12 Yes (Res and Com) |No, indoor air COCs take precedence
Carbon Disulfide 140 VP-3 4/10 10000 2400 No No
Carbon tetrachloride 15 0562-01-011416 177 68 16 No No
Chloraform 96.8 0562-01-011416 V7 18 4.1 Yes (Res and Com) |No, indoor air COCs take precedence
Chloromethane 1.03 VP-3 1/10 1300 310 No No
Cyclohexane 26.8 VP-3 2/3 88000 21000 No No
Dichlorodifluoromethane 4.03 VP-4 3/10 1500 350 No No
Ethanol 549 VP-1 3/3 Nav Nav No No
Ethylbenzene 18.8 0564-01-011416 5/10 160 37 No No
4-Ethyltoluene 2.44 VP-3 2/3 Nav Nav No No
m,p-xylene 99.8 0564-01-011416 5/10 1500 350 No No
Heptane 333 VP-4 373 Nav Nav No No
n-hexane 35.1 0564-01-011416 7/10 10000 2400 No No
Methylene Chloride 4.15 VP-4 2/10 8800 2100 No No
n-Propylbenzene 7.15 0564-01-011416 177 15000 3500 No No
Naphthalene 20 VP-4 2/10 12 2.8 Yes (Res and Com) |No, indoor air COCs take precedence
2-Propanol 8.33 VP-4 2/3 2900 700 No No
o-xylene 30.4 0564-01-011416 5/10 1500 350 No No
Propene 296 VP-3 3/3 44000 10000 No No
Styrene 2.29 VP-4 2/10 15000 3500 No No
Toluene 1060 0565-02-011916 8/10 3000 17000 No No
Tetrachloroethene 1.52 VP-4 2/10 580 140 No No
2,2,4-Trimethylpentane 9.68 VP-3 2/3 Nav Nav No No
Trichloroethylene 17.87 0560-02-011316 317 29 7.0 Yes (Res) No, mdoor air COCs take precedence
Trichlorofluoromethane 307 0565-02-011916 4/10 Nav Nav No No
Vinyl Chloride 11.8 VP-3 2/10 93 5.6 Yes (Res) No, indoor air COCs take precedence
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Faculty Housing:

Table 2-6

Faculty Housing Area Vapor Intrusion Constituents of Concern
Human Health Exposure Evaluation

West Virginia University
Institute, WV

COoPC

1,1,2-Trichloro-1,2,2~
trifluoroethane
1,2,4-Trimethylbenzene
1,4-Dichlorobenzene
Acetone

Benzene

Carbon Disulfide
Carbon tetrachloride
Chloroform
Dichlorodifluoromethane
Ethylbenzene
m,p-xylene

Methylene chloride
n-hexane

Naphthalene

o-xylene

tert-Butyl Methyl ether
Tetrachloroethene
Toluene
Trichlorofluoromethane

1,1,2-Trichloro-1,2,2-

Maximum
Concentration

0.8057
1117
0.786 1
2617
0.6747
8.87J
0.763 1
0.5427
3.647
22317
7.037
32017
8817
0.3687
4.037
0.1927
7457
3917
19

Maximum
Concentration
Location

FR-S501-012916$
FR-S$501-012916S
FR-5501-012916$
FR-S501-012916$
FR-S501-012916S
FR-8501-012916S
FR-S501-012916$
FR-S$501-012916S
FR-8501-012916S
FR-S$501-012916S
FR-S501-012916$
FR-S$501-012916S
FR-8501-012916S
FR-5$501-012916S
FR-S501-012916S
FR-S501-012916$
FR-S$501-012916S
FR-5501-012916$
FR-$501-020416S

Frequency of
Detections

1/4 440000 100000 No No
1/4 100 24 No No
1/4 37 8.5 No No
2/4 450000 110000 No No
1/4 52 12 No No
1/4 10000 2400 No No
1/4 68 16 No No
1/4 18 4.1 No No
1/4 1500 350 No No
1/4 160 37 No No
1/4 1500 350 No No
1/4 8800 2100 No No
1/4 10000 2400 No No
1/4 12 2.8 No No
1/4 1500 350 No No
1/4 1600 360 No No
1/4 580 140 No No
1/4 73000 17000 No No
3/4 Nav Nav No No

Commercial
VISL

Residential
VISL

Exceeds VISL
(Yes or No?)

Sub-Slab Soil Gas (ne/m Y I I l l

Crawl Space (ugf‘ms) I I l l

COC carried through to quantitative risk assessment (Y or N)? - Rationale

trifluoroethane 0.775 FR-CS01-0127165 2/2 13000 3100 No No

2-Butanone 1257 FR-CS1-012616 12 2200 520 No No

4-Methyl-2-pentanone 2.33 FR-CS51-012616 12 1300 310 No No

Acetone 18 FR-CS01-0127165 2/2 14000 3200 No No

Benzene 0.822 FR-CS01-012716S 2/2 1.6 0.36 Yes (Res) No, maximum concentration not significantly different than AA

Benzyl Chloride 0.218 FR-CS1-012616 12 0.25 0.057 Yes (Res) No exceedances in 55 or GW and > 1 x 10-6 residential VISL but < 1 x 10-5 residential VISL

Carbon tetrachloride 0.754 FR-CS01-012716S 172 2.0 0.47 Yes (Res) No, maximum concentration not significantly different than AA

Dichlorodifluoromethane 3.641J FR-CS01-012716S 2/2 44 10 No No

Ethylbenzene 0.504 FR-CS01-0127165 172 4.9 1.1 No No

m,p-xylene 1.32 FR-CS01-012716S 2/2 44 10 No No

Methylene chloride 4.1 FR-CS01-012716S 172 260 63 No No

n-hexane 0.67 FR-C51-012616 172 310 73 No No

o-xylene 0.831 FR-CS01-012716S 2/2 44 10 No No

Toluene 2.12 FR-CS01-012716S 2/2 2200 520 No No

Trichlorofluoromethane 1.18 FR-CS1-012616 1/2 Nav Nav No No
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Table 2-6

Faculty Housing Area Vapor Intrusion Constituents of Concern

Human Health Exposure Evaluation

West Virginia University
Institute, WV

Faculty Housing:
Maximum
Maxi Frequency of| C oreial | Residential Exceeds VISL
COPC Con:::t‘::?;on Co;ze:;ttli'zltlion ;;2:23‘50 0“&?&?” es\/{lgi 1 (;(;::;: No?) COC carried through to quantitative risk assessment (Y or N)? - Rationale

Groundwater tig/l) B

1,4-Dioxane

32

TW-111

13000

2900

Notes

AA - Ambient Air

SS - Sub Slab (Air Sample)
GW - Groundwater

Res - Residential

Com - Commercial

VISL - Vapor Intrusion Screening Level
COPC - constituent of potential concern

COC - constituent of concern
Nav - not available

J- The analyte was positively identified: the associated numerical value is the approximate concentration of the analyte in the sample.
Only constituents with at least one detection are presented in this table.
USEPA commercial and residential Vapor Intrusion Screening Levels (VISLs) were based on the May 2016 RSLs (TR = 1x10-6 and THQ = 0.1).

[1] Enviroprobe soil gas points VP-1, VP-3, and VP-4 were included to select COC for the faculty housing area.

[2] Monitoring wells TW-111, INS-0465, INS-0539, and INS-0563 were used to select groundwater COC within the Faculty Housing Area. Note groundwater was sampled at shallow and deep depths within overburden groundwater. If a
shallow and deep overburden groundwater sample was collected from the sample location, than the results from the shallow sample only were used to evaluate the COC for VI. However, if only a deep overburden groundwater sample was
collected, than the deep overburden groundwater was used to evaluate the COC.

12:33 PMon 12/21/2016
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Table 2-7

Northern Arca Vapor Intrusion Constituents of Concern
Human Health Exposure Evaluation
West Virginia State University

Institute, WV
Soil Gas - EnviroProbe Investigation
COPC Maximum C(])\r/{::::r:l;on Frequency of | Commercial | Residential Exceeds VISL COC carried through to quantitative risk assessment (Y or N)? -
Concentration R Detections VISL VISL (Yes or No?) Rationale
Location
lQuad i ] l ]
2-Butanone 102 VP-6 1/1 73000 17000 No No
Acetone 115 VP-6 1/1 450000 110000 No No
Benzene 24 VP-6 1/1 52 12 Yes (Res) No, doesn't exceed commercial VISL
Carbon Disulfide 116 VP-6 1/1 10000 2400 No No
Cyclohexane 4.35 VP-6 11 88000 21000 No No
1,3-Dichlorobenzene 6.98 VP-6 1/1 Nav Nav No No
Ethanol 1440 VP-6 1/1 Nav Nav No No
Ethylbenzene 1.76 VP-6 171 160 37 No No
4-Ethyltoluene 3.12 VP-6 11 Nav Nav No No
Dichlorodifluoromethane 2.14 VP-6 1/1 1500 350 No No
Heptane 21.5 VP-6 11 Nav Nav No No
n-Hexane 16.5 VP-6 1/1 10000 2400 No No
Methylene Chloride 1.67 VP-6 11 8800 2100 No No
Naphthalene 10.2 VP-6 171 12 2.8 Yes (Res) No, doesn't exceed commercial VISL
2-Propanol 111 VP-6 11 2900 700 No No
Propene 649 VP-6 171 44000 10000 No No
Styrene 248 VP-6 1/1 15000 3500 No No
Tetrachloroethene 2.39 VP-6 1/1 580 140 No No
Toluene 50.6 VP-6 1/1 73000 17000 No No
1,2,4-Trimethylbenzene 3.04 VP-6 1/1 100 24 No No
1,3,5-Triemthylbenzene 1.04 VP-6 11 Nav Nav No No
2.2 4-Trimethylpentane 2.66 VP-6 171 Nav Nav No No
m,p-Xylene 54 VP-6 171 1500 350 No No
o-Xylene 232 VP-6 1/1 1500 350 No No
Trichlorofluoromethane 1.96 VP-6 1/1 Nav Nav No No
Notes on last page
“mahfoodwhs\tmg\West Virginia Proposal\Risk Assessment Work\West Virginia State University\Tables\
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Table 2-7

Northern Arca Vapor Intrusion Constituents of Concern
Human Health Exposure Evaluation
West Virginia State University

Institute, WV
Soil Gas - EnviroProbe Investigation
COPC Maximum C(])\r/{::::r:l;on Frequency of | Commercial | Residential Exceeds VISL COC carried through to quantitative risk assessment (Y or N)? -
Concentration R Detections VISL VISL (Yes or No?) Rationale
Location
Dawnson Hall P!
2-Butanone 9.52 VP-7 1/1 73000 17000 No No
Acetone 199 VP-7 1/1 450000 110000 No No
Benzene 303 VP-7 11 52 12 Yes (Res) No, >1x 10-6, but < 1 x 10-5 residential VISL
Carbon Disulfide 384 VP-7 1/1 10000 2400 No No
Cyclohexane 5.6 VP-7 11 88000 21000 No No
1,3-Dichlorobenzene 6.54 VP-7 1/1 Nav Nav No No
Ethanol 1330 VP-7 1/1 Nav Nav No No
4-Ethyltoluene 1.88 VPp-7 171 Nav Nav No No
Dichlorodifluoromethane 231 VP-7 11 1500 350 No No
Heptane 7.47 VP-7 171 Nav Nav No No
n-Hexane 304 VP-7 11 10000 2400 No No
Methylene Chloride 223 VPp-7 171 8800 2100 No No
Naphthalene 10.9 VP-7 11 12 2.8 Yes (Res) No, > 1 x 10-6, but <1 x 10-5 residential VISL
2-Propanol 4.66 VP-7 171 2900 700 No No
Propene 1210 VP-7 1/1 44000 10000 No No
Styrene 0.859 VPp-7 1/1 15000 3500 No No
Toluene 9.52 VP-7 1/1 73000 17000 No No
1,2,4-Trimethylbenzene 1.99 VP-7 1/1 100 24 No No
2,2,4-Trimethylpentane 5.37 VP-7 11 Nav Nav No No
m,p-Xylene 2.05 VP-7 171 1500 350 No No
Trichlorofluoromethane 1.86 VP-7 1/1 Nav Nav No No
Notes on last page
“mahfoodwhs\tmg\West Virginia Proposal\Risk Assessment Work\West Virginia State University\Tables\
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Table 2-7

Northern Arca Vapor Intrusion Constituents of Concern
Human Health Exposure Evaluation
West Virginia State University

Institute, WV
Soil Gas - EnviroProbe Investigation
COPC Maximum C(])\r/{::::r:l;on Frequency of | Commercial | Residential Exceeds VISL COC carried through to quantitative risk assessment (Y or N)? -
Concentration R Detections VISL VISL (Yes or No?) Rationale
Location
JKS Hall P!
2-Butanone 6.48 VP-9 22 73000 17000 No No
Acetone 295 VP-9 2/2 450000 110000 No No
Benzene 57.5 VP-9 2/2 52 12 Yes (Res and Com) |No, >1x 10-6, but <1 x 10-5 residential VISL
Carbon Disulfide 602 VP-9 2/2 10000 2400 No No
Chloromethane 1.15 VP-10 172 1300 310 No No
Cyclohexane 7.86 VP-9 2/2 88000 21000 No No
1,3-Dichlorobenzene 7.48 VP-9 2/2 Nav Nav No No
Ethanol 697 VP-9 2/2 Nav Nav No No
Ethylbenzene 1.1 vpP-9 1/2 160 37 No No
4-Ethyltoluene 235 VP-9 2/2 Nav Nav No No
Dichlorodifluoromethane 232 VP-9 2/2 1500 350 No No
Heptane 183 VP-9 2/2 Nav Nav No No
n-Hexane 38.6 vpP-9 22 10000 2400 No No
Methylene Chloride 4.01 VP-10 2/2 8800 2100 No No
Naphthalene 152 VP9 2/2 12 2.8 Yes (Res and Com) |No, >1x 10-6, but <1 x 10-5 residential VISL
Propene 1040 VP-9 2/2 44000 10000 No No
Styrene 0.925 VP-9 172 15000 3500 No No
Tetrachloroethene 1.82 VP-9 172 580 140 No No
Toluene 213 VP-9 2/2 73000 17000 No No
1,2,4-Trimethylbenzene 2.43 VP-9 2/2 100 24 No No
2,2,4-Trimethylpentane 7.08 vpP-9 2/2 Nav Nav No No
m,p-Xylenes 3.35 VP-9 272 1500 350 No No
o-Xylenes 1.22 VP9 1/2 1500 350 No No
Trichlorofluoromethane 22 VP-10 2/2 Nav Nav No No
Notes on last page
“mahfoodwhs\tmg\West Virginia Proposal\Risk Assessment Work\West Virginia State University\Tables\
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Table 2-7

Northern Arca Vapor Intrusion Constituents of Concern
Human Health Exposure Evaluation
West Virginia State University

Institute, WV
Soil Gas - EnviroProbe Investigation
COPC Maximum C(])\r/{::::r:l;on Frequency of | Commercial | Residential Exceeds VISL COC carried through to quantitative risk assessment (Y or N)? -
Concentration R Detections VISL VISL (Yes or No?) Rationale
Location
Student 1nion !
2-Butanone 10.1 VP-11 172 73000 17000 No No
Acetone 737 VP-11 2/2 450000 110000 No No
Benzene 18.8 VP-11 2/2 52 12 Yes (Res) No, doesn't exceed commercial VISL
Carbon Disulfide 112 VP-11 2/2 10000 2400 No No
Chlorobenzene 1.5 VP-13 1/2 730 170 No No
Cyclohexane 8.47 VP-13 2/2 88000 21000 No No
1,3-Dichlorobenzene 2.95 VP-11 2/2 Nav Nav No No
Ethanol 451 VP-11 2/2 Nav Nav No No
Ethylbenzene 1.17 VP-13 1/2 160 37 No No
4-Ethyltoluene 1.92 VP-13 2/2 Nav Nav No No
Dichlorodifluoromethane 2.8 VP-13 2/2 1500 350 No No
Heptane 7.55 VP-13 2/2 Nav Nav No No
n-Hexane 172 VP-13 2/2 10000 2400 No No
Methylene Chloride 4.1 VP-11 2/2 8800 2100 No No
Naphthalene 10.8 VP-13 1/2 12 2.8 Yes (Res) No, doesn't exceed commercial VISL
Propene 66.7 VP-13 2/2 44000 10000 No No
Toluene 134 VP-13 2/2 73000 17000 No No
1,2,4-Trimethylbenzene 1.95 VP-13 12 100 24 No No
2.2.4-Trimethylpentane 6.64 VP-13 2/2 Nav Nav No No
Vinyl Chlonde 0.917 VP-13 1/2 93 56 No No
m,p-Xylenes 4.88 VP-13 172 1500 350 No No
o-Xylenes 2.54 VP-13 12 1500 350 No No
Trichlorofluoromethane 27.6 VP-11 2/2 Nav Nav No No

Notes:

COPC - constituent of potential concern

COC - constituent of concern

Nav - not available

Only constituents with at least one detection in the area being evaluated are presented in this table.

USEPA commercial and residential Vapor Intrusion Screening Levels (VISLs) were based on the May 2016 RSLs (TR = 1x10-6 and THQ = 0.1).
[1] To evaluate the quad soil gas point VP-6 was used to select vapor intrusion COCs.

[2] To evaluate Dawnson Hall (i.e. dormitory) soil gas point VP-7 was used to select vapor intrusion COCs.

[3] To evaluate JKS Hall (i.e. dormitory) soil gas points VP-9 and VP-10 were used to select vapor intrusion COCs
[4] To evaluate the Student Union soil gas points VP-11 and VP-13 were used to select vapor intrusion COCs.

“mahfoodwhs\tmg\West Virginia Proposal\Risk Assessment Work\West Virginia State University\Tables\
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Table 3-1
Faculty Housing Area COC Location Summary by Media

Human Health Exposure Evaluation
West Viriginia State University

Institute, WV
Constituent Ambient Air " Indoor Air Crawl Space Subslab Seil Gas Exterior Soil Gas Groundwater
0562-01-011416
1,2-Dichloroethane ND FR-IA03-0127168 ND ND 0562-02-011416 ND
Acrylonitrile ND FR-TA03-0127168 ND ND ND NA
FR-TA1-012616
FR-1A2-012716
FR-IA3-06192015
FR-1A3-012616
FR-TA03-0127168
FR-IA4-06192015 VP-1
FR-AA1-012616 FR-1A4-012616 FR-CS1-012616 VP-3
Benzene FR-AA01-0127168 FR-IA5-012616 FR-CS01-0127168 NE VP-4 ND
Carbon tetrachloride FR-AA01-012716S | FR-TA03-0127168 | FR-CS01-0127168 NE NE ND
Chloroform ND FR-IA03-0127168S ND NE 0562-01-011416 ND
VP-3
Naphthalene ND FR-IA1-012616 ND NE VP-4 ND
0564-01-011416
1,2,4-Trimethylbenzene ND NE ND NE 0560-01-011416 ND
0562-02-011416
1,2-Dichloropropane ND ND ND ND 0562-01-011416 NA
0560-02-011316
0560-01-011416
Trichloroethylene ND ND ND ND 0562-02-011416 ND
VP-3
Vinyl Chloride ND ND ND ND VP-4 ND
Benzyl Chloride ND ND FR-CS1-012616 ND ND NA
Notes:

[1] Ambient air samples were not compared to screening criteria. The locations presented in the ambient air column are locations that have detections of the

constituent.
ND - non-detect

NE - no exceedance of applicable screening criteria

NA - not analyzed

Sample [Ds are presented exactly as they were presented in the data tables from the CH2M Hill reports.

12:34 PM on 12/21/2016
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Human Health Exposure Evaluation Report
West Virginia State University
Institute, West Virginia December 2016
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_NION CARBIDE CORPORATION
INSTITUTE FACILITY.

Note:
0 400 800 Wells TWs-02, 03, 04, 05, 06, 07, and 08 were sampled
| | | in the shallow and deep intervals during installation.

Feet

o

FOR SETTLEMENT PURPOSES ONLY
INADMISSALBE UNDER FRE 408

=
&

Air Sample Collected

Soil Gas Sample Location

Cover Thickness Boring

Deep Groundwater Sample Location

Shallow Groundwater Sample Location

Shallow and Deep Groundwater
Sample Location

O €2 @0

Monitoring Well

Approximate Location of
Former Impoundment

Building Evaluated for
Vapor Intrusion Potential

West Virginia State University Campus

= = o Union Carbide Corporation
¥ w w Institute Facility

Figure 2-1

SamplingLocations (Sitewide Combined)

Human Health Exposure Evaluation

West Virginia State University

Institute, West Virginia MAH?ODD

MKE WLAKEFRONT\PROMGIS\DOVWNSTITUTEAREPORTS\2016\WAPORINTRUSIONINVESTIGATIONWMAPFILESWFIG2_SAMPLINGLOCATIONS.MXD AESPEJO 4/11/2016 12:51:43 PM
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Groundwater Result Commercial Residential Exterior Soil Gas Result Commercial Residantial

INS-0388 ug/L VISL VISL VP-1 ug/m3 VISL VISL
Chiorobenzene 165 170 41 Benzene 19.4 52 12

Groundwater . . .
Commercial Residential
Groundwater Sample Location>> INS-0390 TW-110 Rﬁg}};ft VISL ViSL

Sample ID>>] 0390-GW01-031213 1,1-Dichloroethane 9.1 33 7.6
Depth {ft)>> 32-37
Sample Date>> 3/12/2013

indoor Air . . ,
i Result Commercial Residential
Commercial N Resul nmer sider

. / Industrial | Residential
Analyte VISL VISL Chiloroform 0.184 0.53 0.12

|Ch| oroform 386 0.81 WEST,VIRGINIA STAT

6.9 1.6

Notes:

1. Only the resulis for the locations with the maximum
detected concentrations are shown on this figure.

2. USEPA commercial and residential VISLs are based on
a target risk of 1E-6 and target hazard quotient of 0.1,

3. ug/m3 - micrograms per cubic meater

4. ug/L - micrograms per kiter

INS-0467 had an exceedance of a VISL, but the maximum concentration came from other monitoring wells

Legend

& Enviroprobe Exterior Soif Gas
Sample Location

@ Shallow Groundwater Sample Location
Athletic Facility Area
Athletic Facility

West Virginia State University Campus

Figure 3-1
Athletic Facility Maximum Concentration Exceedances
0 75 150 ' Human Health Exposure Evaluation
A ‘ ! FOR SETTLEMENT PURPOSES ONLY West Virginia State University
Feet INADMISSALBE UNDER FRE 408 Institute, West Virginia : SO0 ey
MKE WLAKEFRONTPROMGIS\DOWANSTITUTE\REPORTS\2016\WAPORINTRUSIONINVESTIGATIONIMAPFILES\FIG7_SIMPLE_CSM_ATHLETICFACILITY.MXD AESPEJO 4/11/20186 1:51:53 PM gib{}lzg} 1M‘
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Exterior Soil Gas Result Commercial Residential
VP-5 ug/m3 VISL VISL

MNaphthalene 8.09 12 2.8

TW-106 had no detected groundwater concentrations
in shallow overburden groundwater samples

Indoor Air Result Commercial Residential
Soil Gas Sample Location>> INS-0572 INST-CC-IADS ug/m3 ViISL ViISL

Sample ID>> 0572-01-012016
Depth (ft)>> 5-6
Sample Date>> 1/12/2016

Chioroform (.256 (.53 0.12

Commercial

/ Industrial | Residential
a

Analyte VISL VISL

Benzene 12

EST:VIRGINIA STAT,

Dichiorodiflucromethane

Notes:

1. Only the results for the locations with the masdmum
detected concentrations are shown on this figure.

2. USEPA commercial and residential VISLs are based on
a target risk of 1E-8 and target hazard quotient of 0.1,

3. ug/m3 - micrograms per cubic meter

4. ug/L - micrograms per liter

Legend

Enviroprobe Exterior Soil Gas
Sample Location

Shallow Groundwater Sample Location

Exterior Soil Gas Sample Location;
5 feet bgs and just above the
water table

Convocation Center
Convocation Center Area

West Virginia State University Campus

Figure 3-2
. Convocation Center Maximum Concentration Exceedances
0 75 150 Human Health Exposure Evaluation
A ‘ ‘ FOR SETTLEMENT PURPOSES ONLY West Virginia State University
Feet INADMISSALBE UNDER FRE 408 Institute, West Virginia
MKE SWLAKEFRONT\PROMGIS\DOWAINSTITUTE\REPORTS\2018\WAPORINTRUSIONINVESTIGATIONIMAPFILES\FIGS_SIMPLE_CSM_CONVOCATIONCTR.MXD AESPEJO 4/11/2016 1:42:33 PM
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INS-0569, No soil gas concentrations > VISLs

Notes:

1. Only the results for the locations with the maximum
detected concentrations are shown on this figure.

2. USEPA commercial and residential VISLs are
based on a target risk of 1£-6 and target hazard
guotient of 0.1

3. ug/. - micrograms per liter

0 75 150

\ \ \
Feet

S

EST,VIRGINIA STAT
UNIVERSITY . CAMPUS

Groundwater
TW-107

Resylt Commercisl Residential
ug/L VISL VISL

Naphthalene

1,2-Dichloroethane

FOR SETTLEMENT PURPOSES ONLY
INADMISSALBE UNDER FRE 408

7 486
4.7 . 22

Legend

Shallow Groundwater Sample Location
or Monitoring Well

Exterior Soil Gas Sample Location;
5 feet bgs and just above the water table

Eastern Area

West Virginia State University Campus

e

Figure 3-3
Eastern Area Maximum Concentration Excesdances
Human Health Exposure Evaluation

West Virginia State University
Institute, West Virginia

MKE WLAKEFRONT\PROMGIS\DOVWINSTITUTEA\REPORTS\2016\WAPORINTRUSIONINVESTIGATIONWMAPFILES\FIGS_SIMPLE_CSM_EASTERNAREA MXD AESPEJO 4/11/2016 1:08:55 PM
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Crawlspace Alr Result Commercial Residential

INST-FR-CS01 ug/ma VISL VISL
enzene 0.822 1.6 (.36
enzyl Chloride 0.218 0.25 0.057
arbon Tetrachloride (.754 . 0.47

Soil Gas Sample Location>> INS-0562
Sample ID>>  0562-01-011416 0562-02-011416
Depth (ft)>> 5-6 11-12
Sample Date>> 1/14/2016 1/14/2016

Commercial
/ Industrial | Residential
VISL VISL

1,2-Dichloroethane 16 3.6

1,2-Dichloropropane 41 9.4
18 41

Chloroform

Exterior Solf Gas Result Commercial Residential

ug/m3 VISL VISL

78.4 52
20 12

Exterior Soil Gas Result Commercial Residential
INS-(564 ug/m3 VISL VISL

2.4-Trimethylbenzene 494 100 24

INS-0465, No groundwater concentrations > VISLs

Soil Gas Sample Location>> INS-0560

0560-01-011416

0560-02-011316

Sample ID>>
16-17

Sample Date>>

Commercial
/ Industrial | Residential
VISL VISL

Depth {ft})>> 5-6
1/14/2016

1/13/2016

29 7.0

richlorocethene

W-111, No groundwater concentrations > VISL
s

Notes:

1. Only the results for the locations with the maximum detected concentrations
are shown on this figure.

2. USEPRA commercial and residential VISLs are based on a target risk of
1E-6 and target hazard quotient of 0.1,

indoor Air

Result
ug/m3

Exterior Soil Gas

Result Commercial

Residential

VP-3 ug/m3 VISL

VISL

Vinyl Chioride 11.8 g3

INS-0565*, No soil gas concentrations > VISLs

Commercial
VISL

Resadmaaﬂ
VISL

INST-FR-1A02
Benzene
Naphthalene

(0.842
0.736

1.6
0.36

0.36
0.083

56

3. ugim3 - micrograms per cubic meter

4. ug/L. - micrograms per liter INST-FR-IAQ3

2-Dichlorosthane 025 0.47 0.1
Actylonitrile 0.236J 0.0T
arbon Tetrachloride 0.922 ' 0.47
Chioroform 0.3¢ 0.12

Deep Groundwater Sample Location
Enviroprobe Exterior Soil Gas
Sample Location

Shallow Groundwater Sample Location

Exterior Soil Gas Sample Location;
5 feet bgs and just above the
water table

Faculty Residence (Unoccupied)

Faculty Housing Area

Figure 3-4
Faculty Housing Maximum Concentration Exceedances
0 75 150 Note: Human Health Exposure Evaluation

| ‘ | * = indicates that a shallow soil gas sample was not sucessfully collected FOR SETTLEMENT PURPOSES ONLY West Virginia State University

Feet INADMISSALBE UNDER FRE 408 Institute, West Virginia
MKE WLAKEFRONTAPROAMGIS\DOWAINSTITUTEA\REPORTSW2018\WAPORINTRUSIONINVESTIGATIONWAPFILESWFIG10_SAMPLING_XSECTIONS_FACULTYAREA MXD AESPEJO 4/11/2016 1:.21:54 PM
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Human Health Exposure Evaluation Report
West Virginia State University
Institute, West Virginia December 2016

Attachment 1

Original and Manually Re-screened Groundwater and Air Sample Data
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Original Copies of CH2M Hill
Groundwater Analytical Data

Phases | through V
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Table 1. Summary of Phase | Groundwater Data
Institute Eastern Property Boundary Investigation - Phase Il through Phase V
Union Carbide Corporation, Institute Facility, Institute, West Virginia

Location>> INS-0385 INS-0387 INS-0388
Sample ID>> 0385-GW01-031513 0387-GW01-031413 0388-GW01-031413
Depth {ft)>> 27 -32 30-35 32-37
Sample Date>> 3/15/2013 3/14/2013 3/14/2013
RBSLs
Commercial/
Industrial | Residential
Analyte® Units | MCL/RSL VISL VISL RL RL RL
SVOC
1,4-Dioxane {p-Dioxane) ug/L 0.46 180000 4000 10.9 1.1UJ 1.1
Isophorone ug/L 78 NA NA 543U 5.43 5.49U 5.43 5.56 U 5.49
Naphthalene ug/L 0.17 310 7.2 543U 5.43 5.49U 5.43 5.56 U 5.49
VOC
1,1-Dichloroethane ug/L 2.8 430 9.9 1 1U 1 1
1,1-Dichloroethene ug/L 7 1000 240 1U 1 1U 1 1
1,2-Dichloroethane ug/L 5 130 30 1U 1 1U 1 1
Acetone ug/L 1400 120000000 | 29000000 5U 5 5UL 5 5
Benzene ug/L 5 92 2.1 1U 1 1U 1 1
Chlorobenzene ug/L 100 2400 570 1U 1 1U 1 1
Chloroform pg/L 80 46 1.1 4.46 1 1uU 1 1
Dichlorodifluoromethane ug/L 20 41 9.9 1U 1 iU 1 1
Ethylbenzene pg/L 700 220 49 1uU 1 iU 1 1
Tetrachloroethene pg/L 5 340 21 1uU 1 iU 1 1
Toluene pg/L 1000 110000 26000 14U 1 1U 1 1
Trichlorofluoromethane ug/L 520 NA NA 8.55 1 iU 1 1
ENO404161101DEN Page 1 of 5

ED_002092A_00000310-00073



Table 1. Summary of Phase | Groundwater Data
Institute Eastern Property Boundary Investigation - Phase Il through Phase V
Union Carbide Corporation, Institute Facility, Institute, West Virginia

Location>> INS-0389 INS-0390
Sample ID>> 0389-GW01-031313 0390-GW01-031213
Depth {ft)>> 32-37 32-37
Sample Date>> 3/13/2013 3/12/2013
RBSLs
Commercial/
Industrial Residential
Analytea Units MCL / RSL VISL VISL RL RL
SVOC
1,4-Dioxane {p-Dioxane) ug/L 0.46 180000 4000
Isophorone ug/L 78 NA NA 543U 5.43 5.56 U 5.56
Naphthalene ug/L 0.17 310 7.2 543U 5.43 5.56 U 5.56
VOC
1,1-Dichloroethane ug/L 2.8 430 9.9 1.88 1 2.67 1
1,1-Dichloroethene ug/L 7 1000 240 1U 1 1.45 1
1,2-Dichloroethane ug/L 5 130 30 1U 1 1U 1
Acetone ug/L 1400 120000000 29000000 5U 5 5U 5
Benzene ug/L 5 92 2.1 1U 1 1.76 1
Chlorobenzene ug/L 100 2400 570 1U 1 64.8 1
Chloroform pg/L 80 46 11 1uU 1 12.2 1
Dichlorodifluoromethane ug/L 20 41 9.9 1U 1 1U 1
Ethylbenzene pg/L 700 220 49 1U 1 1U 1
Tetrachloroethene pg/L 5 340 21 1U 1 1U 1
Toluene pg/L 1000 110000 26000 1U 1 1U 1
Trichlorofluoromethane ug/L 520 NA NA 3.64 1 26.5 1
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Table 1. Summary of Phase | Groundwater Data
Institute Eastern Property Boundary Investigation - Phase Il through Phase V
Union Carbide Corporation, Institute Facility, Institute, West Virginia

INS-0385 INS-0387 INS-0387 INS-0388
0385-GW02-031513 0387-GW-051613 0387-GW-051613D 0388-GW-051713
37-42 35-45 35-45 33.5-43.5
Analytea Units | MCL / RSL 3/15/2013 RL 5/16/2013 RL 5/16/2013 RL 5/17/2013 RL
SVOC
1,4-Dioxane {p-Dioxane) ug/L 0.46 10.5 -- - - - -
Isophorone ug/L 78 5.26 U 5.26 -~ -- --
Naphthalene ug/L 0.17 5.26 U 5.26 -- -- --
VOC
1,1-Dichloroethane ug/L 2.8 1 1U 1 iU 1 1
1,1-Dichloroethene ug/L 7 1 1U 1 iU 1 1
1,2-Dichloroethane ug/L 5 1 1U 1 iU 1 1
Acetone ug/L 1400 5 5UL 5 5 UL 5 5
Benzene ug/L 5 1 1U 1 1uU 1 1
Chlorobenzene ug/L 100 1 1U 1 iU 1 1
Chloroform ug/L 80 24.6 1 1U 1 iU 1 2.25 1
Dichlorodifluoromethane ug/L 20 2.09 1 1Ul 1 1ul 1 iU 1
Ethylbenzene ug/L 700 1y 1 1u 1 1uU 1 1uU 1
Tetrachloroethene ug/L 5 iU 1 1U 1 iU 1 iU 1
Toluene ug/L 1000 1U 1 1U 1 1U 1 1U 1
Trichlorofluoromethane ug/L 520 52.1 1 1U 1 iU 1 3.11 1
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Table 1. Summary of Phase | Groundwater Data
Institute Eastern Property Boundary Investigation - Phase Il through Phase V
Union Carbide Corporation, Institute Facility, Institute, West Virginia

INS-0387 INS-0387 INS-0388 INS-0389
0387-GW02-031413 0387-GW02-031413D 0388-GW02-031413 0389-GW-051613
40 - 45 40 - 45 42 -47 35-45
Analytea Units | MCL / RSL 3/14/2013 RL 3/14/2013 RL 3/14/2013 RL 5/16/2013 RL
SVOC
1,4-Dioxane {p-Dioxane) ug/L 0.46 11U 11 1.12 UJ 1.12 --
Isophorone ug/L 78 549U 5.49 5.62U 5.62 543U 5.43 - -
Naphthalene ug/L 0.17 549U 5.49 5.62U 5.62 543U 5.43 --
VOC
1,1-Dichloroethane ug/L 2.8 1.26 1 1.24 1 1.76 1 1
1,1-Dichloroethene ug/L 7 1uU 1 iU 1 1 1.03 1
1,2-Dichloroethane ug/L 5 1uU 1 iU 1 1 1U 1
Acetone ug/L 1400 5UL 5 5 UL 5 5 5U 5
Benzene ug/L 5 1U 1 1U 1 1 1U 1
Chlorobenzene ug/L 100 1uU 1 iU 1 1 1U 1
Chloroform ug/L 80 1.78 1 1.56 1 29.9 1 29.6 1
Dichlorodifluoromethane ug/L 20 1uU 1 iU 1 1U 1 1
Ethylbenzene ug/L 700 1uU 1 iU 1 1U 1 1
Tetrachloroethene ug/L 5 1uU 1 iU 1 1U 1 1
Toluene ug/L 1000 1U 1 1U 1 1U 1 1
Trichlorofluoromethane ug/L 520 2.29 1 2.05 1 49.5 1 141 1
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Table 1. Summary of Phase | Groundwater Data
Institute Eastern Property Boundary Investigation - Phase Il through Phase V
Union Carbide Corporation, Institute Facility, Institute, West Virginia

INS-0389 INS-0390 INS-0390
0389-GW02-031313 0390-GW-051713 0390-GW02-031213
42 - 47 35-45 42 -47
Analytea Units | MCL / RSL 3/13/2013 RL 5/17/2013 RL 3/12/2013 RL
SVOC
1,4-Dioxane {p-Dioxane) ug/L 0.46 -
Isophorone ug/L 78 5.38U 5.38 -- 5.15U 5.15
Naphthalene ug/L 0.17 5.38U 5.38 - 5.15U 5.15
VOC
1,1-Dichloroethane ug/L 2.8 1 1 1.51 1
1,1-Dichloroethene ug/L 7 1.15 1 1.4 1 1uU 1
1,2-Dichloroethane ug/L 5 iU 1 1U 1 1uU 1
Acetone ug/L 1400 5U 5 5U 5 5U 5
Benzene ug/L 5 1U 1 1.67 1 1U 1
Chlorobenzene ug/L 100 iU 1 37.7 1 1uU 1
Chloroform ug/L 80 13.8 1 13 1 1uU 1
Dichlorodifluoromethane ug/L 20 1 1U 1 1UJ 1
Ethylbenzene ug/L 700 iU 1 1U 1 1uU 1
Tetrachloroethene ug/L 5 iU 1 1U 1 1uU 1
Toluene ug/L 1000 1U 1 1U 1 1U 1
Trichlorofluoromethane ug/L 520 25.6L 1 30.5 1 1uU 1
Notes:

Risk-based screening levels (RBSLs) included for comparison are:
The maximum contaminant level (MCL), where available, or the USEPA regional screening level (RSL; November 2015) for tap water based on a target carcinogenic risk = 1E-06
and an adjusted non-cancer hazard quotient of 0.1; and
The USEPA vapor intrusion screening level {VISL; November 2015), based on a target carcinogenic risk = 1E-05 for the commercial/industrial receptor and

1E-06 for the residential receptor, a target non-cancer hazard index = 1, and an average, regional groundwater temperature = 19 degrees Celsius, is compared

to shallow interval results.

Bold results indicate detected concentrations.

Underlined results indicate shallow concentrations detected above the Residential VISL {no concentrations are greater than commercial/industrial VISLs).

ug = micrograms per liter

NA = Not applicable

J flag indicates the reported concentration is estimated.

K flag indicates the reported concentration is biased high.

UL flag indicates analyte was analyzed for but was not detected. The guantitation limit may be biased low.
U flag indicates the constituent was not detected above the reporting detection limit (RL).

UJ flag indicates the constituent was not detected above an estimated reporting detection limit.
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Table 2. Summary of Phase Il Groundwater Data
Institute Eastern Property Boundary Investigation - Phase Il through Phase V
Union Carbide Corporation, Institute Facility, Institute, West Virginia

Location>> INS-0465 INS-0466 INS-0467 INS-0468
Sample ID>> 0465-GW01-102714 0466-GW01-102814 0467-GW01-102114 0468-GW01-102414
Depth (ft}>> 23-27 22-26 32-36 32-36
Sample Date>> 10/27/2014 10/28/2014 10/21/2014 10/24/2014
RBSLs
Commercial/l| Residential
Analyte’ Units MCL / RSL  ndustrial VISL VISL RL RL RL RL
SVoC
1,4-Dioxane {p-Dioxane) ug/L 0.46 180000 4000 1.15 1.05U 1.05
Isophorone ug/L 78 NA NA 575U 5.75 526U 5.26 538U 5.38 2.78 U 5.56
Naphthalene ug/L 0.17 310 7.2 5.75U 5.75 526 U 5.26 5.38 UJ 5.38 2.78 U 5.56
VOC
1,1-Dichloroethane ug/L 2.8 430 99 1U 1 1U 1 1 0.125U 1
1,1-Dichloroethene ug/L 7 1000 240 1U 1 1U 1 2.73 1 05U 1
1,2-Dichloroethane ug/L 5 130 30 1U 1 1U 1 1U 1 0.25U 1
Acetone ug/L 1400 120000000 | 29000000 5U) 5 5Ud 5 5U 5 2.5U) 5
Benzene ug/L 5 92 2.1 1u 1 1U 1 1U 1 0.125U 1
Chlorobenzene ug/L 100 2400 570 1U 1 1U 1 1U 1 0.125U 1
Chloroform ug/L 80 46 11 1u 1 1u 1 1.07 1 0.125 U 1
Dichlorodifluoromethane ug/L 20 41 9.9 1UJ 1 1ud 1 1ud 1 0.25 UJ 1
Ethylbenzene ug/L 700 220 49 1U 1 1U 1 1U 1 0.25U 1
Tetrachloroethene ug/L 5 340 21 1U 1 1U 1 1U 1 0.25U 1
Toluene ug/L 1000 110000 26000 1u 1 1u 1 1u 1 0.25U 1
Trichlorofluoromethane ug/L 520 NA NA 1U 1 1U 1 1U 1 0.25U 1
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Table 2. Summary of Phase Il Groundwater Data
Institute Eastern Property Boundary Investigation - Phase Il through Phase V
Union Carbide Corporation, Institute Facility, Institute, West Virginia

Location>> INS-0465 INS-0466 INS-0466 INS-0467 INS-0468
Sample ID>>] 0465-GW02-102714 0466-GW02-102814 0466-GW02-102814D 0467-GW02-102114 0468-GW02-102414
Depth {ft}>> 44 - 47 42 - 46 42 - 46 42 -46 41-45
Sample Date>> 10/27/2014 10/27/2014 10/28/2014 10/21/2014 10/24/2014

Analyte” Units MCL/RSL RL RL RL RL RL
SVOC

1,4-Dioxane {p-Dicxane) ug/L 0.46 . . . .
Isophorone ug/L 78 556U 5.56 5.38U 5.38 562U 5.62 5.38 U4 5.38 316 UL 6.33
Naphthalene ug/L 0.17 5.56 U 5.56 5.38U 5.38 5.62 U 5.62 5.38 UJ 5.38 316 UL 6.33
vVOC

1,1-Dichloroethane ug/L 2.8 iu 1 1U 1 1U 1 iU 1 0.125U 1
1,1-Dichloroethene ug/L 7 iU 1 1U 1 1U 1 1u 1 05U 1
1,2-Dichloroethane ug/L 5 1U 1 1U 1 1U 1 1uU 1 0.25U 1
Acetone ug/L 1400 5 U4 5 5U4 5 5 5 5U 5 2.5 U4 5
Benzene ug/L 5 1u 1 1u 1 1U 1 1u 1 0.125U 1
Chlorobenzene ug/L 100 1U 1 1U 1 1U 1 1uU 1 0.125U 1
Chloroform ug/L 80 1u 1 1U 1 1u 1 1U 1 0.125U 1
Dichlorodifluoromethane ug/L 20 1u4 1 1uUJ 1 1ud 1 1u4 1 0.25 UJ 1
Ethylbenzene ug/L 700 1U 1 1U 1 1U 1 1uU 1 0.25U 1
Tetrachloroethene ug/L 5 iu 1 1U 1 1U 1 1U 1 0.25U 1
Toluene ug/L 1000 1u 1 iU 1 1U 1 1u 1 0.25U 1
Trichlorofluoromethane ug/L 520 iu 1 1U 1 1U 1 1U 1 0.25U 1
Notes:
Risk-based screening levels (RBSLs) included for comparison are:

The maximum contaminant level (MCL), where available, or the USEPA regional screening level {RSL; November 2015) for tap water based on a target carcinogenic risk = 1E-06

and an adjusted non-cancer hazard guotient of 0.1; and

The USEPA vapor intrusion screening level (VISL; November 2015), based on a target carcinogenic risk = 1E-05 for the commercial/industrial receptor and 1E-06 for the

residential receptor, a target non-cancer hazard index = 1, and an average, regional groundwater temperature = 19 degrees Celsius, is compared to shallow interval results.
Bold results indicate detected concentrations.
No shallow interval concentrations are greater than the residential or commercial/industrial VISL.
Grey shaded resilis indicate contentration detected above the MCL/RSE
ug/L = micrograms per liter
NA = Not applicable
U flag indicates the constituent was not detected above the reporting detection limit (RL).
UJ flag indicates the constituent was not detected above an estimated reporting detection limit.
K flag indicates the reported concentration is biased high.
UL flag indicates analyte was analyzed for but was not detected. The quantitation limit may be biased low.
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Table 3. Summary of Phase lll Groundwater Data
Institute Eastern Property Boundary Investigation - Phase Il through Phase V
Union Carbide Corporation, Institute Facility, Institute, West Virginia

Location>>, INS-0469 INS-0469 INS-0470
RBSLs Sample ID>> 0469-GW01-021015 0469-GW01-0210155 0470-GW01-021115
Commercial Depth (ft)>> 33-37 33-37 18- 22
/industrial | Residential |_Sample Date>> 2/10/2015 2/10/2015 2/11/2015
Analyte® Units | MCL/RSL VISL VISL RL RL RL
svoC
1,4-Dioxane {p-Dioxane) pg/L 046 | 180000 4000 |

Location>> INS-0470 INS-0471 INS-0471
RBSLs Sample ID>> 0470-GW01-021115S8 0471-GW01-021215 0471-GW01-021215D
Commercial Depth (ft)>> 18- 22 34-38 34-38
/industrial | Residential Sample Date>> 2/11/2015 2/12/2015 2/12/2015
Analyte® Units | MCL/ RSL VISL VISL RL RL RL
SVOC
1,4-Dioxane {p-Dioxane) ug/L 0.46 | 180000 4000

Location>> INS-0471 INS-0471
RBSLs Sample ID>>] 0471-GW01-021215DS 0471-GW01-0212155
Commercial Depth (ft)>> 34-38 34-38
/industrial | Residential |_Sample Date>> 2/12/2015 2/12/2015
Analyte® Units IMcL/RSL  wvisL VISL RL RL
SVOC
1,4-Dioxane {p-Dioxane) ug/L 0.46 | 180000 4000
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Table 3. Summary of Phase lll Groundwater Data
Institute Eastern Property Boundary Investigation - Phase Il through Phase V
Union Carbide Corporation, Institute Facility, Institute, West Virginia

1,4-Dioxane {p-Dioxane)

ueg/L | 0.46

Notes:

Risk-based screening levels {RBSLs) included for comparison are:

The maximum contaminant level (MCL), where available, or the USEPA regional screening level (RSL; November 2015) for tap water based on a

target carcinogenic risk = 1£-06

The USEPA vapor intrusion screening level {VISL; November 2015}, based on a target carcinogenic risk = 1E-05 for the commercial/industrial

receptor and 1E-06

for the residential receptor, a target non-cancer hazard index = 1, and an average, regional groundwater temperature = 19 degrees Celsius, is

Bold results indicate detected concentrations
No shallow interval concentra

pg/L = micrograms per liter

ENO404161101DEN

residential or commercial/industrial VISL.
oncentration detected above the MCL/RSL.

Deep Interval Results Location>> INS-0470 INS-0470 INS-0471
Sample ID>> 0470-GW02-021115 0470-GW02-0211158 0471-GW02-0212155
Depth (ft)>> 46-50 46 -50 44-48
Sample Date>> 2/11/2015 2/11/2015 2/12/2015
Analytea Units MCL / RSL RL RL RL
SVOC
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Table 4. Summary of Phase IV Groundwater Data

Institute Eastern Property Boundary Investigation - Phase Il through Phase V

Union Carbide Corporation, Institute Facility, Institute, West Virginia

Shallow Interval Results

Location>> MW-104 TW-102 TW-103
Sample ID>>f MW104-GW-071115 TW102-GW01-070915 TW103-GWO01-070815
Depth {ft}>> 23-33 8.5-12.5 18-22
Sample Date>> 7/11/2015 7/9/2015 7/8/2015
RBSLs
Commercial
/industrial Residential
Analyte® Units | MCL/RSL VISL VISL RL RL RL
svocC
1,4-Dioxane (p-Dioxane) ug/L 0.46 180000 4000 0.21 0.21U 0.21
Isophorone ug/L 78 NA NA 1 1y 1
Naphthalene ug/L 0.17 310 7.2 05U 0.5 05U 0.5 05U 0.5
VOC
1,1-Dichloroethane ug/L 2.8 430 9.9 05U 0.5 05U 0.5 05U 0.5
1,1-Dichloroethene ug/L 7 1000 240 05U 0.5 05U 0.5 05U 0.5
1,2-Dichloroethane ug/L 5 130 30 05U 0.5 05U 0.5 05U 0.5
Acetone ug/L 1400 120000000 | 29000000 5U 5 5U 5 6 5
Benzene ug/L 5 92 2.1 05U 0.5 05U 0.5 05U 0.5
Chlorobenzene ug/L 100 2400 570 05U 0.5 05U 0.5 05U 0.5
Chloroform ug/L 80 46 11 05U 0.5 05U 0.5 05U 0.5
Dichlorodifluoromethane ug/L 20 41 9.9 05U 0.5 05U 0.5 05U 0.5
Ethylbenzene ug/L 700 220 49 05U 0.5 05U 0.5 05U 0.5
Tetrachloroethene ug/L 5 340 21 05U 0.5 05U 0.5 05U 0.5
Toluene ug/L 1000 110000 26000 05U 0.5 05U 0.5 05U 0.5
Trichlorofluoromethane ug/L 520 NA NA 05U 0.5 05U 0.5 05U 0.5
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Table 4. Summary of Phase IV Groundwater Data

Institute Eastern Property Boundary Investigation - Phase Il through Phase V

Union Carbide Corporation, Institute Facility, Institute, West Virginia

Shallow Interval Results

Location>> TW-104 TW-105 TW-106
Sample ID>>f TW104-GW01-062515 TW105-GW01-062515 TW106-GWO01-062515
Depth (ft)>> 16-20 17-21 17-21
Sample Date>> 6/25/2015 6/25/2015 6/25/2015
RBSLs
Commercial
/industrial Residential
Analyte® Units | MCL/RSL VISL VISL RL RL RL
svocC
1,4-Dioxane (p-Dioxane) pg/L 0.46 180000 4000 022U 0.22 021U 0.21 0.23U 0.23
Isophorone ug/L 78 NA NA 1U 1 1U 1 1uU 1
Naphthalene ug/L 0.17 310 7.2 05U 0.5 05U 0.5 06U 0.6
VOC
1,1-Dichloroethane ug/L 2.8 430 9.9 05U 0.5 05U 0.5 05U 0.5
1,1-Dichloroethene ug/L 7 1000 240 05U 0.5 05U 0.5 05U 0.5
1,2-Dichloroethane ug/L 5 130 30 05U 0.5 05U 0.5 05U 0.5
Acetone ug/L 1400 120000000 | 29000000 5U 5 5U 5 5U 5
Benzene ug/L 5 92 2.1 05U 0.5 05U 0.5 05U 0.5
Chlorobenzene ug/L 100 2400 570 12 0.5 05U 0.5 05U 0.5
Chloroform ug/L 80 46 11 05U 0.5 05U 0.5 05U 0.5
Dichlorodifluoromethane ug/L 20 41 9.9 05U 0.5 05U 0.5 05U 0.5
Ethylbenzene ug/L 700 220 49 05U 0.5 05U 0.5 05U 0.5
Tetrachloroethene ug/L 5 340 21 05U 0.5 05U 0.5 05U 0.5
Toluene ug/L 1000 110000 26000 05U 0.5 05U 0.5 05U 0.5
Trichlorofluoromethane ug/L 520 NA NA 05U 0.5 05U 0.5 05U 0.5
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Table 4. Summary of Phase IV Groundwater Data
Institute Eastern Property Boundary Investigation - Phase Il through Phase V
Union Carbide Corporation, Institute Facility, Institute, West Virginia

Shallow Interval Results

Location>> TW-107 TW-108 TW-108
Sample ID>>f TW107-GW01-070715 TW108-GW01-070815 TW108-GW01-070815D
Depth (ft)>> 17-21 17-21 17-21
Sample Date>> 7/7/2015 7/8/2015 7/8/2015
RBSLs
Commercial
/industrial Residential
Analyte® Units | MCL/RSL VISL VISL RL RL RL
svocC
1,4-Dioxane (p-Dioxane) ug/L 0.46 180000 4000 0.2
Isophorone ug/L 78 NA NA 1
Naphthalene ug/L 0.17 310 7.2 0.5
VOC
1,1-Dichloroethane ug/L 2.8 430 9.9 25U 2.5 05U 0.5 05U 0.5
1,1-Dichloroethene ug/L 7 1000 240 25U 2.5 05U 0.5 05U 0.5
1,2-Dichloroethane ug/L 5 130 30 4.7 2.5 05U 0.5 05U 0.5
Acetone ug/L 1400 120000000 | 29000000 25U 5 5U 5 5U 5
Benzene ug/L 5 92 2.1 25U 2.5 05U 0.5 05U 0.5
Chlorobenzene ug/L 100 2400 570 25U 2.5 05U 0.5 05U 0.5
Chloroform ug/L 80 46 11 25U 2.5 05U 0.5 05U 0.5
Dichlorodifluoromethane ug/L 20 41 9.9 25U 2.5 05U 0.5 05U 0.5
Ethylbenzene ug/L 700 220 49 25U 2.5 05U 0.5 05U 0.5
Tetrachloroethene ug/L 5 340 21 25U 2.5 05U 0.5 05U 0.5
Toluene ug/L 1000 110000 26000 25U 2.5 05U 0.5 05U 0.5
Trichlorofluoromethane ug/L 520 NA NA 25U 2.5 05U 0.5 05U 0.5
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Table 4. Summary of Phase IV Groundwater Data
Institute Eastern Property Boundary Investigation - Phase Il through Phase V
Union Carbide Corporation, Institute Facility, Institute, West Virginia

Deep Interval Results

Location>> TW-102 TW-103 TW-103 TW-104
Sample ID>>] TW102-GW02-070915 TW103-GW02-070815 TW103-GW-080115 TW104-GW02-062515
Depth (ft)>> 38-42 48-52 47-57 46-56
Sample Date>> 7/9/2015 7/8/2015 8/1/2015 6/25/2015
Analyte® Units MCL / RSL RL RL RL RL
SvocC
1,4-Dioxane {p-Dioxane) ug/L 0.46 02U 0.2 02U 0.2 0.2U
Isophorone ug/L 78 1uU 1 1y 1 1u
Naphthalene ug/L 0.17 05U 0.5 05U 0.5 05U
\eld
1,1-Dichloroethane ug/L 2.8 05U 0.5 05U 0.5 05U 0.5 05U 0.5
1,1-Dichloroethene ug/L 7 05U 0.5 05U 0.5 05U 0.5 05U 0.5
1,2-Dichloroethane ug/L 5 05U 0.5 05U 0.5 05U 0.5 05U 0.5
Acetone ug/L 1400 9.2 5 5U 5 5U 5 5U 5
Benzene ug/L 5 05U 0.5 05U 0.5 05U 0.5 05U 0.5
Chlorobenzene ug/L 100 05U 0.5 05U 0.5 05U 0.5 05U 0.5
Chloroform ug/L 80 05U 0.5 05U 0.5 05U 0.5 05U 0.5
Dichlorodifluoromethane ug/L 20 05U 0.5 05U 0.5 05U
Ethylbenzene ug/L 700 05U 0.5 05U 0.5 05U 0.5 05U 0.5
Tetrachloroethene ug/L 5 05U 0.5 05U 0.5 05U 0.5 05U 0.5
Toluene ug/L 1000 05U 0.5 05U 0.5 05U 0.5 05U 0.5
Trichlorofluoromethane ug/L 520 05U 0.5 05U 0.5 05U 0.5 05U 0.5
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Table 4. Summary of Phase IV Groundwater Data
Institute Eastern Property Boundary Investigation - Phase Il through Phase V
Union Carbide Corporation, Institute Facility, Institute, West Virginia

Deep Interval Results

Location>> TW-104 TW-105 TW-106 TW-107
Sample ID>> TW104-GW-080115 TW105-GW-073115 TW106-GW-080115 TW107-GW-073015
Depth (ft)>> 45-55 48-58 48-58 42-52
Sample Date>> 8/1/2015 7/31/2015 8/1/2015 7/30/2015
Analyte® Units l MCL / RSL RL RL RL RL
SvocC
1,4-Dioxane (p-Dioxane) ug/L 0.46 0.2U
Isophorone ug/L 78 1U
Naphthalene ug/L 0.17 05U 0.5 05U
\ele
1,1-Dichloroethane ug/L 2.8 05U 0.5 05U 0.5 05U 0.5 05U 0.5
1,1-Dichloroethene ug/L 7 05U 0.5 05U 0.5 05U 0.5 05U 0.5
1,2-Dichloroethane ug/L 5 05U 0.5 05U 0.5 05U 0.5 05U 0.5
Acetone ug/L 1400 5U 5 5U 5 5U 5 5U 5
Benzene ug/L 5 05U 0.5 05U 0.5 05U 0.5 05U 0.5
Chlorobenzene ug/L 100 05U 0.5 05U 0.5 05U 0.5 05U 0.5
Chloroform ug/L 80 05U 0.5 3.1 0.5 05U 0.5 0.7 0.5
Dichlorodifluoromethane ug/L 20 1 0.5 05U 0.5 17 0.5 05U 0.5
Ethylbenzene ug/L 700 05U 0.5 05U 0.5 05U 0.5 05U 0.5
Tetrachloroethene ug/L 5 05U 0.5 05U 0.5 05U 0.5 05U 0.5
Toluene ug/L 1000 05U 0.5 05U 0.5 05U 0.5 05U 0.5
Trichlorofluoromethane ug/L 520 05U 0.5 05U 0.5 05U 0.5 05U 0.5
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Table 4. Summary of Phase IV Groundwater Data
Institute Eastern Property Boundary Investigation - Phase Il through Phase V
Union Carbide Corporation, Institute Facility, Institute, West Virginia

Deep Interval Results

Location>> TW-108 TW-109 TW-110 Tw-111
Sample ID>> TW108-GW-073115 TW109-GW-073115 TW110-GW-073115 TW111-GW-080115
Depth (ft)>> 45-55 48-58 44-54 41.5-51.5
Sample Date>> 7/31/2015 7/31/2015 7/31/2015 8/1/2015
Analyte® Units l MCL / RSL RL RL RL RL
SvocC
1,4-Dioxane (p-Dioxane) ug/L 0.46
Isophorone ug/L 78
Naphthalene ug/L 0.17 05U 0.5 05U 0.5 05U 0.5 05U 0.5
\ele
1,1-Dichloroethane ug/L 2.8 05U 0.5 0.6 05U 0.5
1,1-Dichloroethene ug/L 7 05U 0.5 05U 0.5 5L 0.5 05U 0.5
1,2-Dichloroethane ug/L 5 05U 0.5 05U 0.5 0.5 UL 0.5 05U 0.5
Acetone ug/L 1400 44 5 39 5 5U 5 5U 5
Benzene ug/L 5 05U 0.5 05U 0.5 0.5UL 0.5 05U 0.5
Chlorobenzene ug/L 100 05U 0.5 05U 0.5 05U 0.5 05U 0.5
Chloroform ug/L 80 05U 0.5 2.6 0.5 1.1t 0.5 05U 0.5
Dichlorodifluoromethane ug/L 20 05U 0.5 14 0.5 0.6 0.5 05U 0.5
Ethylbenzene ug/L 700 05U 0.5 05U 0.5 05U 0.5 05U 0.5
Tetrachloroethene ug/L 5 05U 0.5 05U 0.5 05U 0.5 05U 0.5
Toluene ug/L 1000 05U 0.5 05U 0.5 05U 0.5 05U 0.5
Trichlorofluoromethane ug/L 520 05U 0.5 05U 0.5 2 0.5 05U 0.5
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Table 4. Summary of Phase IV Groundwater Data
Institute Eastern Property Boundary Investigation - Phase Il through Phase V
Union Carbide Corporation, Institute Facility, Institute, West Virginia

Deep Interval Results

Location>> TwW-112 TW-113
Sample ID>> TW112-GW-073115 TW113-GW-073015
Depth (ft)>> 35-45 41-51
Sample Date>> 7/31/2015 7/30/2015
Analyte” Units l MCL / RSL RL RL
SVOC
1,4-Dioxane (p-Dioxane) ug/L 0.46
Isophorone ug/L 78
Naphthalene ug/L 0.17 05U 0.5 05U 0.5
\eld
1,1-Dichloroethane ug/L 2.8 05U 0.5 05U 0.5
1,1-Dichloroethene ug/L 7 05U 0.5 05U 0.5
1,2-Dichloroethane ug/L 5 05U 0.5 05U 0.5
Acetone ug/L 1400 5U 5 5U 5
Benzene ug/L 5 05U 0.5 0.5U 0.5
Chlorobenzene ug/L 100 05U 0.5 05U 0.5
Chloroform ug/L 80 0.5 0.5 05U 0.5
Dichlorodifluoromethane ug/L 20 05U 0.5 05U 0.5
Ethylbenzene ug/L 700 05U 0.5 05U 0.5
Tetrachloroethene ug/L 5 05U 0.5 05U 0.5
Toluene ug/L 1000 05U 0.5 05U 0.5
Trichlorofluoromethane ug/L 520 05U 0.5 05U 0.5
Notes:

Risk-based screening levels (RBSLs) included for comparison are:

The maximum contaminant level (MCL), where available, or the USEPA regional screening level (RSL; November 2015) for tap water based on a
target carcinogenic risk = 1E-06 and an adjusted non-cancer hazard quotient of 0.1; and

The USEPA vapor intrusion screening level {VISL; November 2015}, based on a target carcinogenic risk = 1E-05 for the commercial/industrial
receptor and 1E-06 for the residential receptor, a target non-cancer hazard index = 1, and an average, regional groundwater temperature
=19 degrees Celsius, is compared to shallow interval results only.

Bold results indicate detected concentrations.

ug/L = micrograms per liter

NA = Not applicable

L flag indicates the reported concentration is biased low.

U flag indicates the constituent was not detected above the reporting detection limit.

UL flag indicates analyte was analyzed for but was not detected. The quantitation limit may be biased low.
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Table 5. Summary of Phase V Groundwater Data
Institute Eastern Property Boundary Investigation - Phase Il through Phase V
Union Carbide Corporation, Institute Facility, Institute, West Virginia

I Shallow Interval Results I

Location>>| INS-0555 INS-0559 INS-0563 INS-0566 INS-0570
Sample ID>>] 0555-GW01-012116 0559-GW01-011916 0563-GW01-011916 0566-GW01-011916 0570-GW01-011916
Depth {ft})>> 22-26 21-25 22-26 18-22 18-22
Sample Date>>| 1/21/2016 1/19/2016 1/19/2016 1/19/2016 1/19/2016
RBSLs
Commercial
MCL/ [/industrial Residential
Analyte” Units RSL VISL VISL RL RL RL RL RL
SVOC
1,4-Dioxane {p-Dicxane) ng/L 0.46 180000 4000 020U 020U 0.2
isophorone ug/L 78 NA NA 1U 1u 1
Naphthalene ug/L 0.17 310 7.2 05U 05U 0.5
VOC
1,1-Dichloroethane ug/L 2.8 430 9.9 05U 0.5 o5U 0.5 o5y 0.5 o5y 0.5 05U 0.5
1,1-Dichloroethene ng/L 7 1000 240 05U 0.5 o5U 0.5 05U 0.5 os5U 0.5 05U 0.5
1,2-Dichloroethane pg/L 5 130 30 05U 0.5 05U 0.5 05U 0.5 05U 0.5 05U 0.5
Acetone ug/L 1400 | 120000000 | 29000000 5U 5 5U 5 5U 5 5U 5 05U 5
Benzene ug/L 5 92 2.1 05U 0.5 a5U 0.5 05U 0.5 o5y 0.5 05U 0.5
Chlorobenzene ug/L 100 2400 570 05U 0.5 05U 0.5 o5y 0.5 05U 0.5 05U 0.5
Chloroform ug/L 80 46 1.1 o5y 0.5 05U 0.5 05U 0.5 05U 0.5 05U 0.5
Dichlorodifluoromethane pg/L 20 41 9.9 05U 0.5 05U 0.5 05U 0.5 05U 0.5 05U 0.5
Ethylbenzene ug/L 700 220 49 05U 0.5 05U 0.5 05U 0.5 05U 0.5 05U 0.5
Tetrachloroethene ue/L 5 340 21 05U 0.5 054 0.5 05U 0.5 05U 0.5
Toluene ug/L 1000 110000 26000 o5y 0.5 05U 0.5 05U 0.5 05U 0.5 05U 0.5
Trichlorofluoromethane pg/L 520 NA NA 05U 0.5 05U 0.5 05U 0.5 05U 0.5 05U 0.5
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Table 5. Summary of Phase V Groundwater Data
Institute Eastern Property Boundary Investigation - Phase Il through Phase V
Union Carbide Corporation, Institute Facility, Institute, West Virginia

Deep Interval Resuilts

Location>> INS-0553 INS-0554 INS-0555 INS-0555
Sample ID>>] 0553-GW02-011816 0554-GW02-011816 0555-GW02-012116 0555-GW02-012116D
Depth {f)>> 51-55 51-55 47-51 47-51
Sample Date>> 1/18/2016 1/18/2016 1/21/2016 1/21/2016
Analyte’ Units | MCL / RSL RL RL RL RL
SVOC
1,4-Dioxane {p-Dioxane} pg/L 0.46 0.24 0.21 0.22 U 0.21
Isophorone pg/L 78 1U 1 1U 1
Naphthalene ug/L 0.17 05U 0.5 05U 0.5 05U 0.5 05U 0.5
VOC
1,1-Dichloroethane ug/L 2.8 o5U 0.5 05U 0.5 05U 0.5 05U 0.5
1,1-Dichloroethene ug/L 7 05U 0.5 05U 0.5 05U 0.5 0.5U 0.5
1,2-Dichloroethane ug/L 5 05U 0.5 05U 0.5 05U 0.5 05U 0.5
Acetone ug/L 1400 5U 5 22 5 5U 5 5U 5
Benzene ug/L 5 o5uU 0.5 05U 0.5 05U 0.5 05U 0.5
Chlorobenzene pg/L 100 05U 0.5 05U 0.5 05U 0.5 05U 0.5
Chloroform ue/L 80 05U 0.5 05U 0.5 o5U 0.5 o5U 0.5
Dichlorodifluoromethane ug/L 20 05U 0.5 0.5U 0.5 05U 0.5 05U 0.5
Ethylbenzene ug/L 700 o5Uu 0.5 05U 0.5 05U 0.5 05U 0.5
Tetrachloroethene ug/L 5 05U 0.5 05U 0.5 05U 0.5 05U 0.5
Toluene pg/L 1000 05U 0.5 05U 0.5 o5uU 0.5 05U 0.5
Trichloroflucromethane ug/L 520 05U 0.5 05U 0.5 05U 0.5 0.5U 0.5
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Table 5. Summary of Phase V Groundwater Data
Institute Eastern Property Boundary Investigation - Phase Il through Phase V
Union Carbide Corporation, Institute Facility, Institute, West Virginia

I Deep Interval Results I
Location>> INS-0573 INS-0574 TW-105 TW-105 TW-106
Sample ID>>] 0573-GW01-012116 0574-GW01-012116 TW105-GW-011416 TW105-GW-011416D TW106-GW-011416
Depth {ft}>> 46-50 47-51 48-58 48-58 48-58
Sample Date>> 1/21/2016 1/21/2016 1/14/2016 1/14/2016 1/14/2016
Analyte® Units | MCL / RSL RL RL RL RL RL
SVOC
1,4-Dioxane {p-Dioxane} pg/L 0.46 021U 0.21 02U
Isophorone pg/L 78 1U 1 1U
Naphthalene ug/L 0.17 05U 0.5 05U
VOC
1,1-Dichloroethane ug/L 2.8 o5U a5U 05U 0.5 05U 0.5 a5U 0.5
1,1-Dichloroethene ug/L 7 05U 05U 05U 0.5 05U 0.5 05U 0.5
1,2-Dichloroethane ug/L 5 05U o5y 05U 0.5 05U 0.5 o5y 0.5
Acetone ug/L 1400 50U 50U 5U 5 5U 5 5U 5
Benzene ug/L 5 o5uU o5U 05U 0.5 05U 0.5 05U 0.5
Chlorobenzene pg/L 100 05U 05U 05U 0.5 05U 0.5 05U 0.5
Chloroform ug/L 80 05U 05U 05U 0.5 o5U 0.5 05U 0.5
Dichlorodifluoromethane ug/L 20 05U 0.5U 0.5U 0.5 05U 0.5 171 0.5
Ethylbenzene ug/L 700 o5Uu 05U 05U 0.5 05U 0.5 05U 0.5
Tetrachloroethene ug/L 5 05U 05U 05U 0.5 05U 0.5 05U 0.5
Toluene ug/L 1000 05U 05U 05U 0.5 05U 0.5 05U 0.5
Trichloroflucromethane ug/L 520 05U 05U 05U 0.5 0.5U 0.5 05U 0.5
Notes:

Risk-based screening levels (RBSLs) included for comparison are:
The maximum contaminant level (MCL}, where available, or the USEPA regional screening level (RSL; November 2015} for tap water based on
a target carcinogenic risk = 1E-06 and an adjusted non-cancer hazard guotient of 0.1; and
The USEPA vapor intrusion screening level (VISL; November 2015), based on a target carcinogenic risk = 1E-05 for the commercial/industrial receptor and
1E-06 for the residential receptor, a target non-cancer hazard index = 1, and an average, regional groundwater temperature = 19 degrees Celsius, is compared to
shallow interval results.
Bold results indicate detected concentrations.

No shallow interval concentration is greater than the commercial/industrial VISL.

Underlined results indicate shallow concentrations detected above

ug/L = micrograms per liter

NA = Not applicable

R flag indicates the data were not of sufficient quality for reporting.

U flag indicates the constituent was not detected above the reporting detection limit.
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Table 6. Summary of Additional Analyses - Phase V

Institute Eastern Property Boundary investigation - Phase Il through Phase V

Union Carbide Corporation, Institute Facility, Institute, West Virginia

Shallow Interval Results

Location>> IN5-0555 INS-0559 INS-0563 INS-0566 INS-0570
Sample ID>>] 0555-GW01-012116 0559-GW01-011916 0563-GW01-011916 0566-GW01-011916 0570-GW01-011916
Depth {ft)>> 22-26 21-25 22-26 18-22 18-22
Sample Date>> 1/21/2016 1/19/2016 1/19/2016 1/19/2016 1/19/2016
RBSLs
Commercial/
industrial  Residential
Analyte® Units | MCL/RSL VISL VisSL RL RL RL RL RL
VOC
1,1,2,2-Tetrachloroethane ug/l 0.076 200 4.5 05U 0.5 65U 0.5 05U 0.5 05U 0.5 05U 0.5
1,1,2-Trichloroethane ug/l 5 36 7.2 05U 0.5 65U 0.5 05U 0.5 05U 0.5 05U 0.5
1,2,4-Trimethylbenzene ug/L 15 180 43 05U 0.5 054 0.5 05U 0.5 05y 0.5 05U 0.5
1,2-Dichloropropane pg/l 5 140 3.3 05U 0.5 0.5U 0.5 05U 0.5 05y 0.5 05U 0.5
1,3,5-Trimethylbenzene pg/L 120 NA NA 0.5U 0.5 05U 0.5 05U 0.5 05y 0.5 0.5U 0.5
1,3-Dichlorobenzene ug/L NA NA NA 0.5U 0.5 05U 0.5 05U 0.5 05y 0.5 0.5U 0.5
1,4-Dichlorobenzene pe/l 75 170 3.8 05U 0.5 05U 0.5 05U 0.5 65U 0.5 05U 0.5
2-Butanone pe/l 5600 13000000 3000000 5U 5 5U 5 54U 5 5U 5 5U 5
2-Hexanone pe/L 38 43000 12000 5y 5 5U 5 54U 5 5U 5 5y 5
4-Methyl-2-pentanone pe/L 6300 3300000 780000 5y 5 5U 5 54U 5 5U 5 5y 5
Bromodichloromethane pg/L 80 51 1.2 05U 0.5 0.5U 0.5 0.5U 0.5 05U 0.5 05U 0.5
Bromomethane ug/L 7.5 89 21 05U 0.5 05y 0.5 0.5U 0.5 05U 0.5 05U 0.5
Carbon disulfide ug/L 810 5600 1600 1y 1 1U 1 1u 1 1y 1 1y 1
Carbon tetrachloride ug/l 5 24 0.54 05U 0.5 65U 0.5 05U 0.5 05U 0.5 05U 0.5
Chloromethane pg/l 190 1300 310 05U 0.5 054 0.5 05U 0.5 05y 0.5 05U 0.5
cis-1,2-Dichloroethylene pg/l 70 NA NA 05U 0.5 054 0.5 05U 0.5 05y 0.5 05U 0.5
Dibromochloromethane ug/L 80 18 NA 0.5U 0.5 05U 0.5 05U 0.5 05y 0.5 0.5U 0.5
Methylene chloride ug/L 5 25000 970 0.5U 0.5 05U 0.5 05U 0.5 05y 0.5 0.5U 0.5
Styrene ug/L 100 56000 13000 05U 0.5 05U 0.5 05U 0.5 65U 0.5 05U 0.5
Trans-1,2-Dichloroethylene pe/l 100 NA NA 05U 0.5 05U 0.5 05U 0.5 65U 0.5 05U 0.5
Trichloroethylene pe/L 5 29 1.6 2.3 0.5 05y 0.5 05U 0.5 054 0.5 05U 0.5
Vinyl chloride ug/L 2 29 0.24 05U 0.5 0.5U 0.5 05U 0.5 0.5U 0.5 05U 0.5
Xylenes, Total ug/L 10000 2300 550 0.5U 0.5 05U 0.5 0.5U 0.5 05U 0.5 0.5U 0.5
SVOC
2,4,5-Trichlorophenol ug/l 1200 NA NA 1y 1 1u 1 1u 1 R 1 1y 1
2,4,6-Trichlorophenol ug/l 4.1 NA NA 1y 1 1u 1 1u 1 R 1 1y 1
2,4-Dichlorophenol pg/l 46 NA NA 1y 1 1y 1 1y 1 R 1 1y 1
2,4-Dimethylphenol pg/l 360 NA NA 1y 1 1y 1 1y 1 R 1 1y 1
2,4-Dinitrophenol ug/L 39 NA NA 31 UJ 31 30U 30 30U 30 R 30 30U 30
2 4-Dinitrotoluene ug/L 0.24 NA NA 5y 5 5U 5 54 5 54 5 5y 5
2,6-Dinitrotoluene pe/l 0.049 NA NA 1u 1 1y 1 1y 1 1u 1 1u 1
2-Chloronaphthalene pe/l 750 NA NA 1y 1 1uU 1 1y 1 1U 1 1y 1
2-Chlorophenol ug/L 91 NA NA 1y 1 1y 1 1y 1 R 1 1y 1
2-Methylnaphthalene pe/L 36 NA NA 05U 0.5 0.052 U 0.052 0.052 U 0.052 0.051 U 0.051 0.052 U 0.052
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Table 6. Summary of Additional Analyses - Phase V
Institute Eastern Property Boundary investigation - Phase Il through Phase V

Union Carbide Corporation, Institute Facility, Institute, West Virginia

Shallow Interval Results

Location>> IN5-0555 INS-0559 INS-0563 INS-0566 INS-0570
Sample ID>>] 0555-GW01-012116 0559-GW01-011916 0563-GW01-011916 0566-GW01-011916 0570-GW01-011916
Depth {ft)>> 22-26 21-25 22-26 18-22 18-22
Sample Date>> 1/21/2016 1/19/2016 1/19/2016 1/19/2016 1/19/2016
RBSLs
Commercial/
industrial  Residential
Analyte® Units | MCL/RSL VISL VISL RL RL RL RL RL
SVOC {continued)
2-Methylphenol pe/l 930 NA NA 1u 1 1y 1 1y 1 R 1 1u 1
2-Nitroaniline pe/l 190 NA NA 1u 1 1u 1 1y 1 1u 1 1u 1
2-Nitrophenol pe/L NA NA NA 1y 1 1y 1 1y 1 R 1 1y 1
3,3"-Dichlorobenzidine ug/L 0.13 NA NA 5y 5 54 5 54U 5 5U 5 5y 5
3-Nitroaniline pg/L NA NA NA 1y 1 1y 1 1y 1 1y 1 1y 1
4,6-Dinitro-2-methylphenol pg/L 1.5 NA NA 15 U4 15 154 15 154 15 R 15 15U 15
4-Bromophenyl phenyl ether ug/l NA NA NA 1y 1 1U 1 1y 1 1uU 1 1y 1
4-Chloro-3-methylphenol ug/L 1400 NA NA 1y 1 1U 1 1u 1 R 1 1y 1
4-Chloroaniline pg/l 0.37 NA NA 4U 4 44U 4 4y 4 4y 4 4U 4
4-Chlorophenyl phenyl ether pg/l NA NA NA 1y 1 1U 1 1y 1 1U 1 1y 1
4-Nitroaniline ug/L 3.8 NA NA 1y 1 1y 1 1y 1 1y 1 1y 1
4-Nitrophenol ug/L 42 0.0000011 NA 31y 31 30U 30 30U 30 R 30 30U 30
Acenaphthene pe/l 530 NA NA 05U 0.5 05U 0.5 05U 0.5 65U 0.5 05U 0.5
Acenaphthylene pe/l NA NA NA 05U 0.5 05U 0.5 05U 0.5 65U 0.5 05U 0.5
Anthracene ug/L 1800 NA NA 05U 0.5 05y 0.5 05U 0.5 054 0.5 05U 0.5
Benzo (a) anthracene pe/L 0.012 NA NA 05U 0.5 0.052 U 0.052 0.052 U 0.052 0.051 U 0.052 0.052 U 0.052
Benzo (a) pyrene pg/L 0.2 NA NA 05U 0.5 0.052 U 0.5 0.052 U 0.5 0.051 U 0.5 0.052 U 0.5
Benzo (b) fluoranthene pg/L 0.034 NA NA 05U 0.5 0.052 U 0.5 0.052 U 0.5 0.051 U 0.5 0.052 U 0.5
Benzo (g,h,i) perylene ug/l NA NA NA 05U 0.5 65U 0.5 05U 0.5 05U 0.5 05U 0.5
Benzo(k)fluoranthene ug/L 0.34 NA NA 05U 0.5 65U 0.5 05U 0.5 05U 0.5 05U 0.5
Bis {2-chloroethoxy) methane pg/l 59 NA NA 1U 1 1y 1 1U 1 1y 1 1U 1
Bis {2-chloroethyl) ether pg/l 0.014 850 20 0.052 U 0.052 0.051 U 0.051 0.051 U 0.051 0.05 U 0.051 0.051U) 0.051
Bis {2-chloroisopropyl) ether ug/L 710 610 NA 1uU 1 1U 1 1uU 1 1U 1 1uU 1
Bis {2-ethylhexyl) phthalate ug/L 5 NA NA 5y 5 54 5 54 5 54 5 5y 5
Butyl benzylphthalate ug/L 16 NA NA 5U 5 54 5 54U 5 5U 5 5U 5
Chrysene ug/L 3.4 NA NA 05U 0.5 05U 0.5 05U 0.5 65U 0.5 05U 0.5
Di-n-butylphthalate ug/L 900 NA NA 5y 5 54 5 54U 5 54 5 5y 5
Di-n-octylphthalate ug/L 200 NA NA 5y 5 54 5 54U 5 5U 5 5y 5
Dibenzo (a,h) anthracene pg/L 0.0034 NA NA 05U 0.5 05y 0.5 0.5U 0.5 05U 0.5 05U 0.5
Dibenzofuran pg/L 7.9 NA NA 1y 1 1y 1 1y 1 1y 1 1y 1
Diethyl phthalate ug/L 15000 NA NA 54U 5 5U 5 5U 5 5U 5 54U 5
Dimethyl phthalate ug/L NA NA NA 54U 5 5U 5 5U 5 5U 5 54U 5
Ethyl ether pg/l 3900 NA NA 05U 0.5 3K 0.5 05U 0.5 05y 0.5 05U 0.5
Fluoranthene pg/l 800 NA NA 0.5U 0.5 05U 0.5 05U 0.5 05U 0.5 0.5U 0.5
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Table 6. Summary of Additional Analyses - Phase V
Institute Eastern Property Boundary investigation - Phase Il through Phase V

Union Carbide Corporation, Institute Facility, Institute, West Virginia

Shallow Interval Results

Location>> INS-0555 INS-0559 INS-0563 INS-0566 INS-0570
Sample ID>>] 0555-GW01-012116 0559-GW01-011916 0563-GW01-011916 0566-GW01-011916 0570-GW01-011916
Depth (ft)>> 22-26 21-25 22-26 18-22 18-22
Sample Date>> 1/21/2016 1/19/2016 1/19/2016 1/19/2016 1/19/2016
RBSLs
Commercial/
industrial  Residential
Analyte” Units |MCL / RSL VISL VisSL RL RL RL RL RL
SVOC {continued)
Fluorene pg/L 290 NA NA 05U 0.5 05U 0.5 05U 0.5 o5U 0.5 05U 0.5
Hexachlorobenzene pg/L 1 0.65 0.15 05U 0.5 05U 0.5 05U 0.5 o5U 0.5 05U 0.5
Hexachlorobutadiene ug/L 0.14 21 0.47 1u 1 1U 1 1u 1 1U 1 1u 1
Hexachlorocyclopentadiene ug/L 50 5.2 1.2 15U 15 15U 15 15U 15 15U 15 15U 15
Hexachloroethane pg/L 0.33 110 2.6 5U 5 5U 5 5U 5 5U 5 5U 5
Indeno (1,2,3-¢,d) pyrene pg/L 0.034 NA NA 05U 0.5 05U 0.5 05U 0.5 05U 0.5 05U 0.5
n-Nitrosodi-n-propylamine ug/L 0.011 NA NA 1uU 1 1uU 1 1u 1 1u 1 1uU 1
n-Nitrosodiphenylamine ug/L 12 NA NA 1y 1 1y 1 1y 1 1uU 1 1y 1
Nitrobenzene pg/L 0.14 5000 110 1y 1 1y 1 1u 1 1U 1 1y 1
p-Cresol pg/L 1900 NA NA 1y 1 1y 1 1u 1 R 1 1y 1
Pentachlorophenol ug/L 1 NA NA 5U 5 5U 5 5U 5 R 5 5U 5
Phenanthrene pg/L NA NA NA 05U 0.5 05U 0.5 05U 0.5 05U 0.5 05U 0.5
Phenol pg/L 5800 NA NA 1u 1 1u 1 1y 1 R 1 1u 1
Pyrene neg/L 120 NA NA 05U 0.5 0.052 U 0.052 0.052 U 0.052 0.051U 0.051 0.052U 0.052
iMetal
Arsenic, dissolved mg/L 0.01 NA NA -- . 0.02 0.02U 0.02 002U 0.02
Barium, dissolved mg/L 2 NA NA -- 0.562 0.005 0.668 0.005 1.58 0.005 0.0901 0.005
Cadmium, dissolved mg/L 0.005 NA NA -- 0.005 U 0.005 0.005 U 0.005 0.005U 0.005 0.005 U 0.005
Chromium, dissolved mg/L 0.1 NA NA -- 0.015 U 0.015 0.015U 0.015 0.015U 0.015 0.015U 0.015
Lead, dissolved mg/L 0.015 NA NA -- 0.015 U 0.015 0.015U 0.015 0.015U 0.015 0.015U 0.015
Mercury, dissolved mg/L 0.002 0.0061 0.0015 -- 0.0002 U 2E-04 0.0002 U 2E-04 0.0002 U 2E-04 0.0002 U 2E-04
Selenium, dissolved mg/L 0.05 NA NA -- 0.02U 0.02 0.02U 0.02 0.02U 0.02 002U 0.02
Silver, dissolved mg/L 0.094 NA NA -- 0.005U 0.005 0.005 U 0.005 0.005 U 0.005 0.005 U 0.005
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Table 6. Summary of Additional Analyses - Phase V
Institute Eastern Property Boundary investigation - Phase Il through Phase V
Union Carbide Corporation, Institute Facility, Institute, West Virginia

Deepinterval Results

Location>> INS-0553 INS-0554 INS-0555 INS-0555
Sample ID>>} 0553-GW02-011816 0554-GwW02-011816 0555-GW02-012116 0555-GW02-012116D
Depth (ft}>> 51-55 51-55 47-51 47-51
Sample Date>> 1/18/2016 1/18/2016 1/21/2016 1/21/2016
Analyte® Units | MCL/RSL RL RL RL RL
VOC
1,1,2,2-Tetrachloroethane ug/L 0.076 05U 0.5 05U 0.5 05U 0.5 05U 0.5
1,1,2-Trichloroethane ug/L 5 0.5U 0.5 0.5U 0.5 05U 0.5 05U 0.5
1,2,4-Trimethylbenzene pg/l 15 0.5U 0.5 0.5U 0.5 0.5U 0.5 0.5U 0.5
1,2-Dichloropropane pg/l 5 05U 0.5 05U 0.5 05U 0.5 05U 0.5
1,3,5-Trimethylbenzene ug/L 120 0.5U 0.5 0.5U 0.5 0.5U 0.5 0.5U 0.5
1,3-Dichlorobenzene ug/L NA 0.5U 0.5 0.5U 0.5 0.5U 0.5 0.5U 0.5
1,4-Dichlorobenzene pg/L 75 05U 0.5 05U 0.5 05U 0.5 05U 0.5
2-Butanone pg/L 5600 5U 5 5.5 5 50 5 50 5
2-Hexanone ug/L 38 5U 5 5U 5 5U 5 5U 5
4-Methyl-2-pentanone ug/L 6300 5U 5 5U 5 5U 5 5U 5
Bromodichloromethane pg/L 80 05U 0.5 05U 0.5 05U 0.5 05U 0.5
Bromomethane pg/L 7.5 05U 0.5 05U 0.5 05U 0.5 05U 0.5
Carbon disulfide ug/L 810 1y 1 1y 1 1y 1 1y 1
Carbon tetrachloride ug/L 5 05U 0.5 05U 0.5 05U 0.5 05U 0.5
Chloromethane pg/l 190 0.5U 0.5 0.5U 0.5 0.5U 0.5 0.5U 0.5
cis-1,2-Dichloroethylene pg/l 70 0.5U 0.5 0.5U 0.5 0.5U 0.5 0.5U 0.5
Dibromochloromethane ug/L 80 05U 0.5 05U 0.5 05U 0.5 05U 0.5
Methylene chloride ug/L 5 0.5U 0.5 0.5U 0.5 0.5U 0.5 0.5U 0.5
Styrene pe/l 100 05U 0.5 05U 0.5 0.5U 0.5 05U 0.5
Trans-1,2-Dichloroethylene ug/L 100 05U 0.5 05U 0.5 05U 0.5 05U 0.5
Trichloroethylene ug/L 5 05U 0.5 05U 0.5 05U 0.5 05U 0.5
Vinyl chloride ug/L 2 0.5U 0.5 0.5U 0.5 0.5U 0.5 0.5U 0.5
Xylenes, Total ug/L 10000 0.5U 0.5 0.5U 0.5 0.5U 0.5 0.5U 0.5
SVOC
2,4,5-Trichlorophenol ug/L 1200 -- -- iU 1 iU 1
2,4,6-Trichlorophenol ug/L 4.1 -- -- iU 1 iU 1
2,4-Dichlorophenol pg/l 46 - - - - 1U 1 1U 1
2,4-Dimethylphenol pg/l 360 - - - - 1U 1 1U 1
2,4-Dinitrophenol ug/L 39 - - - - 314 31 314 31
2,4-Dinitrotoluene ug/L 0.24 - - R 5 R 5
2,6-Dinitrotoluene ug/L 0.049 -- -- R 1 R 1
2-Chloronaphthalene ug/L 750 -- -- R 1 R 1
2-Chlorophenol ug/L 91 -- -- 1u 1 1u 1
2-Methylnaphthalene ug/L 36 - - - - R 0.5 R 0.5
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Table 6. Summary of Additional Analyses - Phase V
Institute Eastern Property Boundary investigation - Phase Il through Phase V
Union Carbide Corporation, Institute Facility, Institute, West Virginia

Deepinterval Results

Location>> INS-0553 INS-0554 INS-0555 INS-0555
Sample ID>>} 0553-GW02-011816 0554-GwW02-011816 0555-GW02-012116 0555-GW02-012116D
Depth {ft)>> 51-55 51-55 47-51 47-51
Sample Date>> 1/18/2016 1/18/2016 1/21/2016 1/21/2016
Analyte® Units | MCL/ RsL RL RL RL RL
SVOC {continued)
2-Methylphenol pe/l 930 -- -- 1y 1 1U 1
2-Nitroaniline ug/L 190 -- -- R 1 R 1
2-Nitrophenol ug/L NA -- -- 1u 1 1u 1
3,3'-Dichlorobenzidine ug/L 0.13 - - - - R 5 R 5
3-Nitroaniline pg/L NA -- -- R 1 R 1
4,6-Dinitro-2-methylphenol pg/L 1.5 - - - - 16U 16 15U 15
4-Bromophenyl phenyl ether ug/L NA -- -- R 1 R 1
4-Chloro-3-methylphenol ug/l 1400 -- -- 1y 1 1y 1
4-Chloroaniline pg/l 0.37 -- -- R 4 R 4
4-Chlorophenyl phenyl ether pg/l NA -- -- R 1 R 1
4-Nitroaniline ug/L 3.8 -- -- R 1 R 1
4-Nitrophenol ug/L 42 -- -- 31U 31 31U 31
Acenaphthene ug/L 530 -- -- R 0.5 R 0.5
Acenaphthylene ug/L NA -- -- R 0.5 R 0.5
Anthracene ug/L 1800 -- -- R 0.5 R 0.5
Benzo (a) anthracene ug/L 0.012 -- -- R 0.5 R 0.5
Benzo (a) pyrene pg/L 0.2 - - R 0.5 R 0.5
Benzo (b) fluoranthene ug/L 0.034 - - R 0.5 R 0.5
Benzo (g,h,i) perylene ug/L NA -- -- R 0.5 R 0.5
Benzo(k)fluoranthene ug/l 0.34 -- -- R 0.5 R 0.5
Bis {2-chloroethoxy) methane pg/l 59 -- -- R 1 R 1
Bis {2-chloroethyl) ether pg/l 0.014 -- -- 0.052 U 0.05 0.051U 0.05
Bis {2-chloroisopropyl) ether ug/L 710 -- -- R 1 R 1
Bis {2-ethylhexyl) phthalate ug/L 6 - - R 5 R 5
Butyl benzylphthalate ug/l 16 -- -- R 5 R 5
Chrysene ug/L 3.4 -- -- R 0.5 R 0.5
Di-n-butylphthalate ug/l 900 -- -- R 5 R 5
Di-n-octylphthalate ug/l 200 -- -- R 5 R 5
Dibenzo (a,h) anthracene pg/L 0.0034 -- -- R 0.5 R 0.5
Dibenzofuran pg/L 7.9 - - - - R 1 R 1
Diethyl phthalate ug/l 15000 -- -- R 5 R 5
Dimethyl phthalate ug/l NA -- -- R 5 R 5
Ethyl ether pg/l 3900 05U 0.5 05U 0.5 05U 0.5 05U 0.5
Fluoranthene pg/l 800 - - - - R 0.5 R 0.5
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Table 6. Summary of Additional Analyses - Phase V
Institute Eastern Property Boundary investigation - Phase Il through Phase V
Union Carbide Corporation, Institute Facility, Institute, West Virginia

Deepinterval Results

Location>> INS-0553 INS-0554 INS-0555 INS-0555
Sample ID>>} 0553-GW02-011816 0554-GwW02-011816 0555-GW02-012116 0555-GW02-012116D
Depth (ft}>> 51-55 51-55 47-51 47-51
Sample Date>> 1/18/2016 1/18/2016 1/21/2016 1/21/2016
Analyte® Units | MCL/ RsL RL RL RL RL
SVOC {continued)
Fluorene ug/L 290 -- -- R 0.5 R 0.5
Hexachlorobenzene ug/L 1 -- -- R 0.5 R 0.5
Hexachlorobutadiene ug/L 0.14 -- -- R 1 R 1
Hexachlorocyclopentadiene ug/L 50 -- -- R 16 R 15
Hexachloroethane pg/L 0.33 -- -- R 5 R 5
Indeno (1,2,3-c,d) pyrene pg/L 0.034 - - - - R 0.5 R 0.5
n-Nitrosodi-n-propylamine ug/l 0.011 -- -- R 1 R 1
n-Nitrosodiphenylamine ug/L 12 -- -- R 1 R 1
Nitrobenzene pg/l 0.14 -- -- R 1 R 1
p-Cresol pg/l 1900 -~ -~ 1y 1 1y 1
Pentachlorophenol ug/L 1 -- -- 5U 5 5U 5
Phenanthrene ug/L NA -- -- R 0.5 R 0.5
Phenol g/l 5800 - - -- 1U 1 1U 1
Pyrene ug/L 120 -- -- R 0.5 R 0.5
EN0404161101DEN
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Table 6. Summary of Additional Analyses - Phase V
Institute Eastern Property Boundary investigation - Phase Il through Phase V
Union Carbide Corporation, Institute Facility, Institute, West Virginia

Deep interval Results

Location>> INS-0573 INS-0574 TW-105 TW-105 TW-106
Sample {D>>] 0573-GW01-012116 0574-GW01-012116 TWI105-GW-011416 TW105-GW-011416D TW106-GW-011416
Depth (ft}>> 46-50 47-51 48-58 48-58 48-58
Sample Date>> 1/21/2016 1/21/2016 1/14/2016 1/14/2016 1/14/2016
Analyte® Units |MCL / RSL RL RL RL RL RL
VOC
1,1,2,2-Tetrachloroethane ug/l 0.076 05U 0.5 05U 0.5 05U 0.5 05U 0.5 05U 0.5
1,1,2-Trichloroethane ug/l 5 05U 0.5 05U 0.5 05U 0.5 05U 0.5 05U 0.5
1,2,4-Trimethylbenzene pg/l 15 05U 0.5 05U 0.5 05U 0.5 05U 0.5 05U 0.5
1,2-Dichloropropane ug/L 5 05U 0.5 05U 0.5 05U 0.5 05U 0.5 05U 0.5
1,3,5-Trimethylbenzene ug/L 120 05U 0.5 05U 0.5 05U 0.5 05U 0.5 05U 0.5
1,3-Dichlorobenzene ug/L NA 05U 0.5 05U 0.5 05U 0.5 05U 0.5 05U 0.5
1,4-Dichlorobenzene ug/l 75 c5U 0.5 05U 0.5 05U 0.5 c5U 0.5 05U 0.5
2-Butanone ug/l 5600 5U 5 5U 5 5U 5 5U 5 5U 5
2-Hexanone ug/l 38 5U 5 5U 5 5U 5 5U 5 5U 5
4-Methyl-2-pentanone ug/l 6300 5U 5 5U 5 5U 5 5U 5 5U 5
Bromodichloromethane ug/L 80 05U 0.5 05U 0.5 05U 0.5 05U 0.5 05U 0.5
Bromomethane uell 7.5 05U 0.5 05U 0.5 05U 0.5 05U 0.5 05U 0.5
Carbon disulfide we/L 810 1U 1 1u 1 1uU 1 1U 1 1u 1
Carbon tetrachloride ue/l 5 05U 0.5 05U 0.5 05U 0.5 05U 0.5 05U 0.5
Chloromethane ug/L 180 05U 0.5 05U 0.5 05U 0.5 05U 0.5 05U 0.5
cis-1,2-Dichloroethylene ug/L 70 05U 0.5 05U 0.5 05U 0.5 05U 0.5 05U 0.5
Dibromochloromethane ug/L 80 05U 0.5 05U 0.5 05U 0.5 05U 0.5 05U 0.5
Methylene chloride ug/L 5 05U 0.5 05U 0.5 05U 0.5 05U 0.5 05U 0.5
Styrene ug/l 100 05U 0.5 o5U 0.5 05U 0.5 05U 0.5 05U 0.5
Trans-1,2-Dichloroethylene ug/l 100 c5U 0.5 05U 0.5 05U 0.5 c5U 0.5 05U 0.5
Trichloroethylene ug/l 5 05U 0.5 05U 0.5 05U 0.5 05U 0.5 05U 0.5
Vinyl chloride ug/L 2 05U 0.5 05U 0.5 05U 0.5 05U 0.5 05U 0.5
Xylenes, Total pe/l 10000 05U 0.5 05U 0.5 05U 0.5 05U 0.5 05U 0.5
SVOC
2,4,5-Trichlorophenol we/L 1200 -- 1u 1 -- -- --
2,4,6-Trichlorophenol we/L 4.1 -- 1U 1 -- -- --
2,4-Dichlorophenol ug/L 46 -- 1U 1 -- -- --
2,4-Dimethylphenol ug/L 360 -- 1U 1 -- -- --
2,4-Dinitrophenol ug/L 39 - - 30 UJ 30 -- - - -
2,4-Dinitrotoluene ug/L 0.24 -- 54 5 -- -- --
2,6-Dinitrotoluene ug/l 0.049 -- 1U 1 -- -- --
2-Chloronaphthalene ug/l 750 -- 1U 1 -- -- --
2-Chlorophenol ug/L 91 -- 1y 1 - -- --
2-Methylnaphthalene ug/L 36 - - 0.5U 0.5 -- - - --
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Table 6. Summary of Additional Analyses - Phase V
Institute Eastern Property Boundary investigation - Phase Il through Phase V
Union Carbide Corporation, Institute Facility, Institute, West Virginia

Deep interval Results

Location>> INS-0573 INS-0574 TW-105 TW-105 TW-106
Sample {D>>] 0573-GW01-012116 0574-GW01-012116 TWI105-GW-011416 TW105-GW-011416D TW106-GW-011416
Depth (ft}>> 46-50 47-51 48-58 48-58 48-58
Sample Date>> 1/21/2016 1/21/2016 1/14/2016 1/14/2016 1/14/2016
Analyte® Units I MCL / RSL RL RL RL RL RL
SVOC {continued)
2-Methylphenol ug/l 930 -- 11U 1 -- .- -
2-Nitroaniline ug/l 190 -- 11U 1 -- .- -
2-Nitrophenol ug/L NA -- 1y 1 -- -- .
3,3'-Dichlorobenzidine ug/L 0.13 - 5U 5 -- - .-
3-Nitroaniline ug/L NA - 1u 1 -- . -
4,6-Dinitro-2-methylphenol ug/L 1.5 - - 15U 15 -- .- .
4-Bromophenyl phenyl ether ue/l NA -- 1y 1 -- .- .-
4-Chloro-3-methylphenol we/L 1400 -- 1y 1 -- .- -
4-Chloroaniline ug/L 0.37 .- 4U 4 -- - .-
4-Chlorophenyl phenyl ether ug/L NA -- 1y 1 -- .- .-
4-Nitroaniline ug/L 3.8 - 1U 1 -- .- .-
4-Nitrophenol ug/L 42 -- 30U 30 -- . -
Acenaphthene ug/l 530 -- 0.5U 0.5 -- .- -
Acenaphthylene ug/l NA -- 0.5U 0.5 -- .- -
Anthracene ug/l 1800 -- 05U 0.5 -- . -
Benzo (a) anthracene ug/L 0.012 -- 05U 0.5 -- - .
Benzo (a) pyrene uell 0.2 - 0.5U 0.5 -- . -
Benzo (b) fluoranthene ug/L 0.034 - 0.5U 0.5 -- . -
Benzo (g,h,i) perylene ue/l NA -- 0.5U 0.5 -- .- -
Benzo(k)fluoranthene we/L 0.34 -- 0.5U 0.5 -- .- -
Bis {2-chloroethoxy) methane ug/L 59 -- 1U 1 -- - -
Bis {2-chloroethyl) ether ug/L 0.014 -- 0.051U 0.051 -- -- --
Bis {2-chloroisopropyl) ether ug/L 710 -- 1U 1 -- - .-
Bis {2-ethylhexyl) phthalate ug/L 6 - 5U 5 -- .- .-
Butyl benzylphthalate ug/l 16 -- 5U 5 -- .- -
Chrysene ug/l 34 -- 05U 0.5 -- .- --
Di-n-butylphthalate ug/L 900 - 5U 5 -- - .-
Di-n-octylphthalate ug/L 200 - 5U 5 -- - .-
Dibenzo (a,h) anthracene ug/L 0.0034 - - 05U 0.5 -- .- .
Dibenzofuran ug/L 7.9 - 1u 1 -- . -
Diethyl phthalate we/L 15000 -- 5U 5 -- .- -
Dimethyl phthalate we/L NA -- 5U 5 -- .- -
Ethyl ether ug/L 3500 05U 0.5 05U 0.5 05U 0.5 05U 0.5 o5U 0.5
Fluoranthene ug/L 800 - - 0.5U 0.5 -- -- --
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Table 6. Summary of Additional Analyses - Phase V
Institute Eastern Property Boundary investigation - Phase Il through Phase V
Union Carbide Corporation, Institute Facility, Institute, West Virginia

Deep interval Results

Location>> INS-0573 INS-0574 TW-105 TW-105 TW-106
Sample {D>>] 0573-GW01-012116 0574-GW01-012116 TWI105-GW-011416 TW105-GW-011416D TW106-GW-011416
Depth (ft}>> 46-50 47-51 48-58 48-58 48-58
Sample Date>> 1/21/2016 1/21/2016 1/14/2016 1/14/2016 1/14/2016
Analyte® Units I MCL / RSL RL RL RL RL RL
SVOC {continued)
Fluorene ug/l 290 -- 05U 0.5 -- .- --
Hexachlorobenzene ug/l 1 -- 0.5U 0.5 -- .- -
Hexachlorobutadiene ug/L 0.14 - 1y 1 -- - .-
Hexachlorocyclopentadiene ug/L 50 -- 15U 15 -- - .
Hexachloroethane ug/L 0.33 -- 5U 5 - - .
Indeno (1,2,3-c,d) pyrene uell 0.034 -- 05U 0.5 -- .- .
n-Nitrosodi-n-propylamine we/L 0.011 -- 1y 1 -- .- .-
n-Nitrosodiphenylamine we/L 12 -- 1U 1 -- - .
Nitrobenzene ug/L 0.14 -- 1U 1 -- - -
p-Cresol ug/L 1900 -~ 1y 1 -- -- .
Pentachlorophenol ug/L 1 -- 54 5 -- - .
Phenanthrene ug/L NA -- 05U 0.5 -- . -
Phenol ug/l 5800 -- 1U 1 -- . -
Pyrene pg/L 120 -- 05U 0.5 -- -- .-
Notes:

Risk-based screening levels (RBSLs) included for comparison are:
The maximum contaminant level (MCL), where available, or the USEPA regional screening level (RSL; November 2015) for tap water; and
The USEPA vapor intrusion screening level (VISL; November 2015}, based on a target carcinogenic risk = 1E-05 for the commercial/industrial receptor and 1E-06
for the residential receptor, a target non-cancer hazard index = 1, and an average, regional groundwater temperature = 19 degrees Celsius, is compared to
Bold results indicate detected concentrations.
No shallow interval concentration is greater than the commercial/industrial VISL.
Grey shaded results indicate concentration detected above the MCL/RSL.
{talicized results indicate concentration detected above the Residential VISL.
mg/L = milligrams per liter
1g/L = micrograms per liter
NA = Not applicable
U flag indicates the constituent was not detected above the reporting detection limit.
UJ flag indicates the analyte was below the reported sample quantitation limit. However, the reported value is approximate.
K flag indicates the analyte was positively identified, but the associated numerical value may be biased high.
R flag indicates the sample results are rejected due to serious deficiencies in the ability to analyze the sample and to meet the quality control criteria. The presence or absence of the analyte cannot be verified.
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Table 2-1. Athletic Facility Area Sampling Results
Eagstern Property Baundary Vapor Intrusion investigatior,

UCC institute Facility, Institute, West Virginia

Location§ INST-AF-AAQ1 INST-AF-IACT | INST-AF-IA02 § INST-AF-IAO3 § INST-AF-IA04 | INST-AF-IADS INST-AF-IA06 INST-AF-IA07 § INST-AF-IA08 § INST-AF-IA09 INST-AF-IA10
Sample ID§ AF-AA1-062015 || AF-IA1-062015 § AF-IA2-062015 | AF-IA3-062015 § AF-1A4-062015 | AF-IA5-062015 § AF-IAG-06202015 | AF-IA6-06202015D § AF-IA7-062015 | AF-IAB-062015 | AF-IA9-062015 § AF-IA10-062015
Sample Date 6/20/2015 6/20/2015 6/20/2015 6/20/2015 6/20/2015 6/20/2015 6/20/2015 6/20/2015 6/20/2015 6/20/2015 6/20/2015 6/20/2015
Screening
Analyte Level®
VOCs (ug/m’)
1,1-Dichloroethane 77 0.148 U 0.148 U 0.146 U 0.151 U 0.146 U 0.152 U 0.155 U 0.148 U 0.143 U 0.130 U 0.149 U 0.143 U
1,1-Dichloroethene 880 0.145U 0.145U 0.143 U 0.148 U 0.143 U 0.140 U 0.152U 0.145U 0.14 U 0.136 U 0.146 U 0.14U
1,4-Dioxane (p-Dioxane) 25 33U 33U 3.24U 335U 3.24U 3.390U 3.45U 33U 3.19U 31U 3.32U 319U
Benzene 16 0.585 U 0.585 U 0575 U 0.595 U 0.575U 0.601U 0611 U 0.585U 0.566 U 0549 U 0.588 U 0.566 U
Chlorobenzene 220 0.169 U 0.496 0.501 0171 U 0.166 U 0173 U 0.176 U 01869 U 0.163 U 0.158 U 0.17U 0.163 U
Chiloroform 53 0.179 U 0.179 U 0.176 U 0.182U 0.184 0228 0.195B 0.1¢18B 0.173 U 0.168 U 0.18U 0173 U
Trichlorofluoromethane - 1.18 0.852 0.863 0.903 0.909 1.09 1.5 1.38 1.33 1.22 1.23% 1.2
VOCs, Total - 1.18 1.348 1.364 0.903 1.093 1.31 1.695 1.581 1.33 1.22 1.23 1.2
Notes:
a: Screening levels are based on USEPA regicnal screening levels (RSLs; USEPA 2015b) for indoor air for 3 commercial/industrial exposure scenario.
The RSLs are based ona 1E-05 (1 x 10’5) target carcinogenic risk for current and a target non-cancer hazard quotient (HQ) of one (1) (WVDEP 2001).
— . Not available
NA = Not analyzed DRAFT
B = The analyte was detected in the associated method and/or calibration blank. FOR SETTLEMENT PURPOSES ONLY
U = The analyte was analyzed for, but was not detected above the reported sample quantitation limit. INADMISSIBLE UNDER FRE 408
ug/m3 = Micrograms per Cubic Meter
Bold indicates the analyte was detected
re no representative cases)
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Table 2-2, Convocation Center Area Sampling Results
Vapor intrusion investigation

West Virginia State University, Institute, West Virginia

Gutdoor Al Crowl Space Air Tndeor Alr Exterior Soil Gas,
Location>>] INST-CC-AAOL INST-CC-CSO0L INST-CC-IAOL INSTCC-1A02 INST-CC-1A03 INST-CC1A04 INST-CCIA05 INSTCC-1A06 INST-CCIAO7 INST-CC1A08 INST-CCHA09 INST-CCIAL0 INST-CC-ALL INST-CC4A12 INST-CC-IAL3 INST-CC-IAL4 INST-CC-1ALS INS-0572
Sample ID>>| CC-AAL-06202015 | CC-AAL-06202015D § CC-CS1-06202015 | CC-CS1-06202015D | CC-IAL-06202015 | CC-1A2-06202015 | CC-IA3-06202015 | CC-1A4-06202015 | CCIAS-06202015 | CC-1AB-06202015 | CC-IA7-06202015 | CC-1A7-06202015D § CC-IA8-06202015 | CC-1A9-06202015 § CC-IA10-06202015 § CC-IA11-06202015 § CC-IA12-06202015 | CC-A13-06202015 | CC-1A24-06202015 | CC-IA14-06202015D | CC-IA15-06202015 § 0572-01-012016 § 0572-02-020516 | 0572-02-0205165
sample Depth (feet)>>| 0-0 0-0 0-0 0-0 0-0 0-0 0-0 0-0 0-0 0-0 0-0 0-0 0-0 0-0 0-0 0-0 0-0 0-0 0-0 0-0 0-0 5-6 12-13 12-13
sample Date>>]  6/20/2015 6/20/2015 6/20/2015 6/20/2015 6/20/2015 6/20/2015 6/20/2015 6/20/2015 6/20/2015 6/20/2015 6/20/2015 6/20/2015 6/20/2015 6/20/2015 6/20/2015 6/20/2015 6/20/2015 6/20/2015 6/20/2015 6/20/2015 6/20/2015 1/20/2016 2/5/2016 2/5/2016
Screening Levels™
idential
Analyte Soif Gas VI5L

1,1, Trichloroethane 170000 - - - - - - - - - - - - - - - - - - - - - 2910 491U 55U
1,1,2,2 Tetrachloroethane 16 -- - - - - - - - - - - -- -- -- -- -- -- -- -- -- -- 618U 618U 6.9U)
11,2 Trichloro-1,2,2 trifluoroethane 1000000 - - - - - - - - - - - - - - - - - - - - - 6.9U 69U 15U)
1,1,2-Trichloroethane 58 - - - - - - - - - - - -- -- -- -- -- -- -- -- -- -- 491U 491U 55U
1,1-Dichloroethane 58 017U 0156 U 02684 01524 0.149U 01554 0.156 U 01594 0.152U 02474 0.148U 01474 0.154U 0.143U 0.145U 0.156 U 0.18U 0.165 U 0155y 01624 0.137 Us 364U 364U 4uJ
1,1-Dichioroethene 7000 0.167U 01520 0.165U 0.149U 0.146U 0.152U 01524 0156 U 0.149U 0.144U 0.145U 0.144U 0151U 014U 0.142U 0.152U 0177U 0.163U 01520 0.159U 0.134U3 357U 357U 4u)
1,2,4 Trichlorobenzene 7 - - - - - - - - - - - -- -- -- -- -- -- -- -- -- -- 668U 668U 15U)
12,4 Trimethylbenzene 240 - - - - - - - - - - -- -- -- -- -- -- -- -- -- -- -- 443U 443U 4.9U3
1,2-Dibrom oethane (EDB) 0.16 - - - - - - - - - - - - - - - - - - - - - 692U 692U 77U
1,2-Dichlorobenzene 7000 - - - - - -- - -- -- -- 541U 541U 3]
1,2-Dichloroethane 36 -- -- -- - - - - - - - - -- -- -- -- -- -- -- -- -- -- 364U 364U 4uJ
1,2-Dichloropropane 94 - - - - - - - - - - - - - - - - - - - - - 416U 416U 45U)
1,2-Pichlorotetrafitoroethane NA - - - - - - - - - - - -- -- -- -- -- -- -- -- -- -- 629U 629U 7u
13,5 Trimethylbenzene NA - - - - - - - - - - - -- -- -- -- -- -- -- -- -- -- 443U 443U 4.9U3
1,3-Dichlorobenzene NA - - - - - - - - - - - - - - - - - - - - - 541U 541U suJ
1,4-Dichlorobenzene 85 -- - - - - - - - - - - -- -- -- -- -- -- -- -- -- -- 541U 541U 3]
1,4-Dioxane {p-Dioxane) 19 3.81U 3.46U 3.740 339U 332U 345U 3.46U 354U 339U 328U 33U 7444 343U 319U 3.23U 3.46U 403U 37U 3.454 361U 3.04U) 324U 324U 36U
2Butanone 170000 - - - - - - - - - - - - - - - - - - - - - 30.9 265U 5.9U)
2Hexanone 1000 - - - - - - - - - - -- -- -- -- -- -- -- -- -- -- -- 369U 369U 82U)
2-Methylnaphthalene NA - - - - - - - - - - - -- -- -- -- -- -- -- -- -- -- 524U 524U -
4-Methyl-2-pentanone 100000 - - - - - - - - - - - - - - - - - - - - - 369U 369U 82Ul
Acetone 1100000 - - - - - - - - - - -- -- -- -- -- -- -- -- -- -- -- 130 6.98 N 6.8)
Acrylonitrile 14 - - - - - - - - - - - -- -- -- -- -- -- -- -- -- -- 185U 195U 43U
Benzene 12 0673U 0.614U 0.663U 0.601U 0.588U 0.611U 0614U 0.627U 0.601U 0.582U 0.585U 0.582U 0.608U 0.566U 0.572U 0.614U 0712U 0.657U 0.611U 0.64U 0.54U) 38 288U 32U
Benzyl chloride 13 - - - - - - - -- -- - -- 266U 166U 52U
Bis {2-chloroisopropyl) ether NA - - - - - - - - - - - -- -- -- -- -- -- -- -- -- -- 63U 63U -
Bromodichlorom ethane 25 - - - - - - - - - - - - - - - - - - - - - 6.03U 6.03U 6.7U)
Bromoform 85 - - - - - - - - - - -- -- -- -- -- -- -- -- -- -- -- 93U 93y 10U)
Bromomethane 170 - - - - - - - - - - -- -- -- -- -- -- -- -- -- -- -- 354 3.5y 39U
Carbon disulfide 24000 - - - - - - - - - - - - - - - - - - - - - 285 28U 31U
Carbon tetrachloride 16 - - - - - - - - - - -- -- -- -- -- -- -- -- -- -- -- 566U 5.66 U 6.3U1
Chlorobenzene 1700 0.194U 01774 02914 0173y 017U 012764 01770 01814 01730 02684 0.169U 0.312 0175U 0.163U 0.165U 0.177U 0.205U 0.189 U 0176 Y 0184y 0.155 U3 414U 414U 4.6U3
Chioroethane 350000 - - - - - - - - - - - - - - - - - - - - - 238U 238U 26U
Chioroform 41 0.206 U 0.188U 0.203U 0.184U 018U 0.187U 0.183U 0.192U 0.256 0.178U 0379U 0.178U 0.186U 0.173U 0175U 0.188U 0218U 0.201U 01874 0.196 U 0.165 U3 44U 4.4U 4.9U3
Chloromethane 3100 - - - - - - - - - - -- -- -- -- -- -- -- -- -- -- -- 186U 186U 21U
cis-1,2 Dichloroethylene NA - - - - - - - - - - - - - - - - - - - - - 357U 357U 4u)
cis-1,3-Dichloropropene NA - - - - - - - - - - - -- -- -- -- -- -- -- -- -- -- 209U 403U 4503
Dibromochioromethane NA - - - - - - - - - - - -- -- -- -- -- -- -- -- -- -- 767U 767U 8.5U)
Dichlorodifluoromethane 3500 - - - - - - - - - - - - - - - - - - - - - 418 172 210
Ethylbenzene 37 - - - - - -- - -- -- -- 6.67 391U 433
Hexachlorobutadiene 4.3 -- -- -- - - - - - - - - -- -- -- -- -- -- -- -- -- -- 9.49U 9.49U 21U
m,p-Xylene 3500 - - - - - - - - - - - - - - - - - - - - - 14.9 7.82U 8)
Methylene chioride 3400 - - - - - - - - - - -- -- -- -- -- -- -- -- -- -- -- 313U 313U 35U
n-Butylbenzene NA - - - - - - - - - - - -- -- -- -- -- -- -- -- -- -- 434U 494U 5.5U)
n-Hexane 24000 - - - - - - - - - - - - - - - - - - - - - 55.6 317U 35U
n-Propylbenzene 35000 - - - - - - - - - - -- -- -- -- -- -- -- -- -- -- -- 2420 242U 4.9U3
Naphthalene 25 -- -- -- - - - - - - - - -- -- -- -- -- -- -- -- -- -- 4720 472U 5.2U3
o-Xylene 3500 - - - - - - - - - - - - - - - - - - - - - 5.12 391U 5.4
Styrene 35000 - - - - - - - - - - -- -- -- -- -- -- -- -- -- -- -- 383U 383U 433
tert-Butyl Methyl Ether 360 - - - - - - - - - - -- -- -- -- -- -- -- -- -- -- -- 325U 325U 36U
Tetrachloroethene 360 - - - - - - - - - - - - - - - - - - - - - 611U 611U 6.3U)
Toluene 170000 - - - - - - - - - - -- -- -- -- -- -- -- -- -- -- -- 27.6 333U 38U
Trans-1,2-Dichloroethylene NA - - - - - - - - - - - -- -- -- -- -- -- -- -- -- -- 357U 357U 4uJ
trans-1,3-Dichloropropene NA - - - - - - - - - - - - - - - - - - - - - 409U 409U 4503
Trichtoroethylene 16 - - - - - - - - - - -- - -- -- -- -- -- -- -- -- 483U 483U 54U
Trichlorofluorometharie NA 1.09 5.49 5 14 1.19 154 154 116 114 1.85 165 127 119 123 122 1.17 274 0.7 9.77 1.94) 20.8 8.06 114
Vinyl acetate 7000 - - - - - - - - - - - - - - - - - - - 317U 317U 35U
Vinyl chloride 7.7 - - - - - - - - - - -- -- -- -- -- -- -- -- -- -- 23U 23U 26U
VOCs, Total NA 1.09 5.49 5 14 1.19 154 154 1416 114 1.85 9.402 1.27 119 123 1.22 1.17 474 10.7 9.77 134 776.09 187.04 240.9
Notes:
a @ Sereening levels are based on USEPA regional screening levels (RSLs; USEPA 2015b) for indoor air for a commercialindusty: cenario

The RSLs are bas ¢ risk for current exposire scenarios and a target non-cancer hazard quotient {HQ ) of one (1) (WL

Soil gas screeninglevels are based on USEPA (20150) vapor intrusi ng levels (VISLs). VISLs are based on a attenuiation factor of 0.3,

2 1E-06 (1 x 10-6) target carcinogenic risk for hypothetical, future residential exposure, a 1E-05 (1 x 10-5) target carcinogenic risk for commerci 1cer hazard quotient (HQ) of one (1) (WVDEP 2001).

= Not analyzed
B = The analyte was defected in the associated msthod and/or caiibration biank
J=The analyte was positively identifiect the associated numerical value is the approvimate concentration of the analyte ir the sample
NA = Not available
NJ = The analysis indicates the presence of an analyte that hes been tentatively identifed and the numerical value represents its approximate concentration DRAFT
U =The analyte was analyzed for, but was not detected above the reported sample quantitation limit FOR SETTLEMENT PURPOSES ONLY
Ud =The analyte was below the reported sample quantitation limit. However, the reported valus is approximate INADMISSIBLE UNDER FRE 403
po/m?® = Micrograms per Cubic Meter
Bold indicates the analyte was detected

tive cases)
& Y s
Htaficized results indicate concentration was detected above the Residential Soif Gas VISt
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Table 2-3. Eastern Area Sampling Results

Vapor intrusion investigation

West Virginia State University, institute, West Virginia

Location>> INS-0569 INS-0571
Sample ID>>] 0569-01-011516 0569-02-011416 0571-01-020516 0571-01-0205165 0571-02-012016
Sample Depth (feet)>> 5-6 13-14 5-6 5-6 11-12
Sample Date>> 1/15/2016 1/14/2016 2/5/2016 2/5/2016 1/20/2016
RBSLs®
Commercialfindustrial Residential
Analyte Unit Sotd Gas WISL Soil Gas VISL

1,1,1-Trichloroethane pg/m’ FIGOG0 170000 499U 5.38U 4.77 U 5.5U) 4.55 UJ
1,1,2,2-Tetrachloroethane pg/m® 76 16 6.28U 6.77U 6.01U 6.9U) 5.73 U
1,1,2-Trichloro-1,2,2-triflucroethane g/m’ 4300000 1000000 7.02U 7.56U 67U 15U 6.39 W
1,1,2-Trichloroethane pg/m® 25 5.8 499U 5.38U 4.77U 5.5U) 4.55 UJ
1,1-Dichloroethane pg/m’ 58 371U 3.99U 3.54U 44U} 3.38U)
1,1-Dichloroethene pg/m® 7000 3.63U 391U 3.47U 4ul 3.31U)
1,2,4-Trichlorobenzene pg/m’ 70 6.79U 7.32U 6.49U 15U 6.19 UJ
1,2,4-Trimethylbenzene pg/m* 240 13.2 485U 434U 6.81 21.4)
1,2-Dibromoethane (EDB) pg/m’ 0.16 7.03U 758U 6.72U 7.7U) 6.41U)
1,2-Dichlorobenzene pg/m® 7000 55U 5.93U 8.26 U 6UJ 5.01U)
1,2-Dichloroethane pg/m’ 36 3.71U 3.99U 3.54U 4u] 3.38 U
1,2-Dichloropropane pg/m® 9.4 423U 456U 4.04U 4.6 Ul 3.85 U
1,2-Dichlorotetrafluoroethane pg/m® RIS NA 6.4U 6.9U 6.12U 77U 5.83 Ul
1,3,5-Trimethylbenzene pg/m® A NA 5.35 485U 43U 171 7.3
1,3-Dichlorobenzene g/m’ B NA 55U 593U 5.26U 6 Ul 5.01W
1,4-Dichlorobenzene pg/m® 374 85 55U 593U 5.26U 6UJ 5.01UJ
1,4-Dioxane {p-Dioxane) pg/m’ 820 19 33U 356U 3.15U 3.6UJ 3.01U)
2-Butanone pg/m® 730600 170000 9.45 24.4 2.58U 5.9U) 3.391
2-Hexanone pg/m’ 4450 1000 3.75U 4.04U 3.58U 8.2ul 342 U}
2-Methylnaphthalene pg/m* Y NA 532U 574U 5.09U -- 4.85 UJ
4-Methyl-2-pentancne pg/m’ 430 100000 375U 404U 3.58U 8.2Ul 3.42 U]
Acetone pg/m® 500000 1100000 8.65 NJ 108 NJ 19.3 118 14.8)
Acrylonitrile pg/m’ 66 14 1.99U 2.14U 19U 4.3U) 1.81U)
Benzene pg/m® R20 12 292U 4.88 NI 2.79U 3.2ul 2.66 UJ
Benzyl chloride pg/m’ 83 19 4.74U 5.11U 4.53U 5.2U) 4.324)
Bis {2-chloroisopropyl) ether g/m’ B NA 6.4U 6.9U 6.12 U -- 5.84 UJ
Bromodichloromethane g/m’ 2.5 6.13U 6.61U 5.86 U 6.7 UJ 5.59U)
Bromoform pg/m® 85 9.46 U 10.2U 9.04U 10UJ 8.62 UJ
Bromomethane pg/m’ 170 355U 3.83U 34U 3.9ul 3.24 Ul
Carbon disulfide pg/m® 24000 2.85U 3.07U 2.72U 3.71 2.6 UJ
Carbon tetrachloride pg/m® 16 576 U 6.21U 55U 6.3U) 5.25UJ
Chlorobenzene pg/m* 1700 421U 454U 4.03U 4.6 U) 3.84 Ul
Chloroethane pg/m® 350000 242U 2.6U 231U 2.6U) 22Ul
Chloroform pg/m® 4.1 447U 4.82U 427U 4.9U) 4.07 UJ
Chloromethane pg/m’ 13000 3100 1.89U 2.04U 1.81U 2.1ul 1.72uU)
cis-1,2-Dichloroethylene pg/m’ [RES NA 3.63U 391U 3.47U 4UJ 3.31ul
cis-1,3-Dichloroprapene pg/m® A NA 415U 4.48 U 3.97U 45U 3.79° U
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Table 2-3. Eastern Area Sampling Results
Vapor intrusion investigation
West Virginia State University, institute, West Virginia

Dibromochloromethane pg/m® NA NA 7.8U 8.4U 7.45U 8.5Ul 7.1U
Dichlorodifluoromethane pg/m® 13000 3500 453U 4.88U 4.33U 4.9U) 4.12 U
Ethylbenzene pg/m’ 3 37 4.86 428U 3.8U 5.5} 3.62 Ul
Hexachlorobutadiene pg/m® 4.3 9.65U 10.4U 9.22U 21U 8.79 UJ
m,p-Xylene g/m’ PRO00 3500 25.1 8.57U 7.6 U 9.4 7.24 U4
Methylene chloride pg/m® BEOH00 3400 3.18U 343U 3.04U 3.5U) 29U
n-Butylbenzene pg/m’ BEA NA 5.03U 542U 48U 5.5U) 4.58 UJ
n-Hexane pg/m® 3 24000 3.23U 13.7 NJ 3.08U 3.5U) 294U
n-Propylbenzene pg/m’ 35000 45U 4.85U 43U 4.9U) 41U
Naphthalene pg/m* 2.8 48U 517U 459U s.2U) 437 U)
o-Xylene pg/m’ 3500 7.55 428U 3.8U 9.5} 3.62 U
Styrene pg/m® 35000 39U 42U 373U 4.3U) 3.55 U)
tert-Butyl Methyl Ether pg/m’ 360 33U 3.56U 315U 3.6U) 3.01U)
Tetrachlioroethene pg/m® 360 6.21U 27 5.93U 6.8 UJ 5.66 UJ
Toluene pg/m’ ; 170000 18.9 53.7 33U 5.5} 314U
Trans-1,2-Dichloroethylene pg/m® A NA 3.63U 3.91U 3.47U 44 331U
trans-1,3-Dichloropropene g/m’ [R7SY NA 415U 448U 397U 45Ul 3.7% U
Trichloroethylene ug/m® 250 16 492U 53U 47U 5.4Ul 4.48 UJ
Trichloroflucromethane pg/m’ B NA 5.89 10.6 491U 5.6Ul 4.69 UJ
Vinyl acetate pg/m® 23000 7000 3.22U 347U 3.08U 3.5U) 294U
Vinyl chloride pg/m’ 53 7.7 234U 2.52U 2.24U 2.6 U) 213U
VOCs, Total pg/m* S NA 98.95 242,28 18.3 68.4 46.89
Notes:

a : Soil gas screening levels are based on USEPA (2015¢) vapor intrusion screening levels (VISLs). VISLs are based on a attenuation factor of 0.03,

a 1E-06 (1 x 10-6) target carcinogenic risk for hypothetical, future residential exposure, a 1E-05 (1 x 10-5) target carcinogenic risk for commercial/industrial use, and a target non-cancer hazard quotient (HQ) of one (1) (WVDEP 200
- - = Not analyzed
J'=The analyte was positively identified: the associated numerical value is the approximate concentration of the analyte in the sample.

NA = Not available DRAFT
NJ = The analysis indicates the presence of an analyte that has been tentatively identified and the associated numerical value represents its approximate concentration. FOR SETTLEMENT PURPOSES ONLY
U =The analyte was analyzed for, but was not detected above the reported sample quantitation limit. INADMISSIBLE UNDER FRE 408

UJ = The analyte was below the reported sample quantitation limit. However, the reported value is approximate.
ug/m?® = Micrograms per Cubic Meter
Bold indicates the analyte was detected

Bl colored result

[S

wlicate concentration was detected above the Coramercialf industrial Soit Gas ViSL {Note there are no represent

Italicized results indicate concentration was detected above the Residential Soil Gas VISL (Note there are no representative cases)
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Table 2-4. Faculty Housing Area Sampling Results
Vapor intrusion Investigation
West Virginia State University, institute, West Virginia

Outdoor Air Subslab Soil Vapor Crawl Space Air
Location>>| INST-FR-AAQL INST-FR-5501 INST-FR-5502 INST-FR-CS01 INST-FR-IAQ1 INST-FR-1A02
Sample ID>> FR-AA1-06192015 FR-AA1-012616 FR-AA02-012716S FR-5501-0129165 FR-8501-020316 FR-5501-0204165 FR-85¢2-020316 FR-CS1-032616 FR-CS1-0128616D FR-C501-0127165 FR-IA1-06192015 FR-1A1-012616 315 FR-1A2-012716 FR-1A3-06192035
Sample Depth {feet}>> 0-0 0-0 0-0 0-0 0-0 0-0 0-0 0-0 0-0 0-0 0-0 0-0 0-0 0
Sample Date>>| 6/20/2015 1/26/2016 1/26/2016 1/28/2016 2/3/2016 2/3/2036 2/3/2016 1/26/2016 1/26/2016 1/26/2016 6/20/2015 1/26/2016 6/20/2015 1/27/2616 6/20/2015
Screening Levels™
5 o
Analyte Soil Gas ViSL
3,1,1-Trichloroethane 176000 -- ¢.188 U3 0273 U3 0.273U) 484 55U 5444 0.1V 019U 0273 U -- 0.222U -- 0.206 U --
1,1,2,2-Tetrachioroethane 1.6 -- 0.236 UJ 6.9U) 6.9 UJ 6.04U 69U 6.84U 0.239 U 0.23%U 69U - 0.279 U -- 0.26 U --
1,1,2-Trichloro-1,2,2-triflusroethane 1000000 -- 0.51) 0.787) 0.8051 6.74U 15U 7.64U 0.506 0.531 0.775 - 0.552 -- --
1,1,2-Trichloroethane 5.8 -- 0.188 Ut 0273 U 0.273 U) 484U 55U 544U [ENEA) 019U 0.273 U -- 0.222U -- --
1,1-Dichloroethane 2600 58 0.152U 0139 UJ 0.202 U} 0.202 U) 356U 4y 4.03U 0.141U 0.141U 0.202U 0.152U 0.165 U 0.164 U 0.153 U 0.146 U
1,1-Dichloroethane 25000 7000 0.149 U 0136 U 0.198 UJ 0.158 UJ 349U 4y 395U 0.138 U 0.138U 0.198 U 0.205 0.161U 0.201 0.15U 0.213
3,2,4-Trichlorobenzene 70 -- 0255 U1 15 U) 15 U3 6.53U 15U 740 0.258 U 0.366 50 -- 0.302U -- 0.2814U --
1,2,4-Trimethylbenzene 240 -- 0.169 UJ 0.246 U} 1.11) 433U 49U 49U 0.171U 0.241 0.246 U - 0.246 -- 0.186 U --
1,2-Dibromoethane {EDB) 0.16 -- 0.264 U} 0.384 UJ 0.384 L) 6.76 U 77U 7.66U 0.267 U 0.267 U 0334 U .- 0.313U -- 0.291U --
1,2-Dichlorobenzene 7000 -- 0.207 L4 0301 U 0. ul 529U ) 599U 0.209 U 0208 U 0.301U -- 0.245U -- 28 U --
1,2-Dichloroethane 3.6 - 0139 UJ 0.202 U} 0.202 U) 356U 4y 4.03U 0.141U 0.141U 0.202U -- 0.165 U - 0.153 U -
1,2-Dichloropropane 9.4 .- 0.159 UJ 0.231U) 0.231U) 4.07U 46U 461U 0.161U 0.161U 0.231U -- 0.188 U - 0.175 U -
3,2-Dichlorotetrafluoroethane NA -- ¢.240) v 77U 6.15U 7y 6.97U 0.243 L 0.243 U 77U -- 0.284 U -- 0.265 U --
1,3,5-Trimethylbenzene NA -- 0.169 UJ 4.9U) 4.9U4 433U 49U 49U 0.171U 0171V 49U - 0.2y -- 0.186 U --
1,3-Dichlorobenzena NA -- 0.207 U3 0.301 UJ 0.301 W) 529U 6y 599U 0.209 U 0.208 U 0301V .- 0.245U -- 0.228 U --
1,4-Dichlorobenzene &85 -- 0.207 L4 0301 U 0.786) 529U ) 599U 0.209 U 0209 U 0.301U -- 0.245U --
1,4-Dioxane {p-Dioxane) 19 339U 31U 36Ul 36Ul 317U 36U 358U 313U 313U 36U 339U 370 365U
2-Butanona 170600 .- 0.663 ) 5.9U) 5.9U1 259U 59U 294U 1.25) 0.696) -- 0.861 -
2-Hexanone 1000 -- 3.52U) 8.2Ul 82Ul 386U 82U 4.08 U 356U 356U -- 420 --
2-Methylnaphthalene NA .- 10 US -- -~ 512U - 58U 10.1U 101U -~ -~ 11.84U --
4-Methyl-2-pentanone 106000 -- 3.3) 82Ul 8.2Uj 36U 82U 4.08U 233 2.2 82U - --
Acetone 1100000 -- 1124 234 263 209U 7.2 237V 1254 8.76) 18 -- --
Acryionitrile 14 - 1.87 U 0.106 Uj 0.109 UJ 191U 43U 216U 1.89 U) 1.85UJ -- -
Benzene 12 0.601U 0.601J 0.855) 0.674] 281U 32U 318U 0.601U ‘ 0.647 U
Benzyl chloride 1.9 -- G178 U3 52Ul 52U 4.56 U 52U 536U 018U -- 211U --
Bis {2-chloroisopropyl) ether NA .- 6.01U) -- -~ 6.16 U - 6.97U 6.08U 6.08 U -~ -~ 71U -- 6.62 U .-
Bromodichioromethane 25 -- 0.23U 0335 U) 0335U) 59U 67U 6.68U 0.233U 02334 - 0.273 U -- 0.254 U --
Bromoform 85 -- 1.78 Ul 10U) 10U 9.09U 10U 1034 184y 1.8U -- 21U -- 3.96 U --
Bromeomethane 170 - 0.668 UJ 39U 39U 342U 39U 387U 0.675 U 0.675U -- 0.7V - 0.735U -
Carbon disulfice 24000 .- 0.107 U 314 8.8J 274U 31U 31U 0.108 U 0.108 U -- 0.127 U - 0.118U -
Carbon tetrachloride 16 -- 216 U) 0.752) 0.7631 5.54U 63U 6274 219U 219U -- 256U -- 238U --
Chiorobenzene 1700 0.173U 0.158 UJ 4.6U) 4.6 U4 4.05U 46U 453U 0.16 U 0.16 U 0.173U 0.187 U 0.186 U 0.174 U 0.166 U
Chioroethana 350000 -- 0.0807 UJ 0.132 Uj 0.132U) 232U 26U 263U 0.0818 U 0.0918 U 0.132U - 0.107 U -- 0.0999 U --
Chioroform 4.1 0.184 U 0.168 L 0.244. U} 0.5421 434U 49U 4.87 U €17y 017 U 0.244 U 0.384U 0.199 U 0.198 Y 0185 U 0.176 U
Chioromethane 3100 - 1.77U) 21Ul 2.1Uj 1.82U 21U 2.08U 18y 1.8U 21U -- 21U - 1.85U -
cis-1,2-Dichioroathylene NA .- 0.136 UJ 0.198 UJ 0.188 UJ 349U 4y 395U 0.138 U 0.138U 0.198 U -- 0.161U - 0.15U -
cis-1,3-Dichloropropene NA -- ¢.156 U3 4.5U) 4.5 U4 3.99U 45U 4.52 1 0.158 U 0.158 U A5U -- 0.185U -- 0.172 U --
Dibromochloromethane NA -- 0.293 UJ 8.5U) 85UJ 7.49U 85U 8.4%Y 0.296 U 0.296 U 85U - 0.347 U -- 0.322U --
Dichiorodifluoromethane 3500 -- 2.39) 3.75) 3.64) 435U 49U 493U 2.38) 251 3.64) - 2.54 -- 0.468 U --
Ethyibenzene 37 -- 0.149 L 0.281) 2.23) 382U 43U 4334 03510 0.163 0.504 -- 0.177 U -- 0.408 --
Hexachiorobutadiene 4.3 - 0363 UJ 21U 21Ul $.28U 21U 105U 0.367 U 0367 U 21U -- 0.429 U - 0.395 U -
m,p-Xylene 3500 .- 0.33) 0.755) 7.03) 7.64U 43U 8.66U 0.455 0.43 1.32 -- 0.481 - 1.51 -
Methylene chioride 3400 -- 5.97U) 0.866) 320} 3.06U 35U 346U 6.04U 6.04 U 4.1 -- 710 -- 657U --
n-Butytbenzene NA -- 0.182 UJ 5.5U) 5.5U) 4.83U 55U 547U 0.191U 0191V 55U - 0.223U -- 0.208 U --
n-Hexane 24000 -- 0.649 ] 35Ul 8.8] 31U 35U 351U 0.67 0.771 35U .- 1.15 -- 1.69 --
n-Propylbenzena 35000 -- 0.169 L 4.9U) 49U 4.32U 49U 49U 03710 490 -- Y. -- ¢.186 U --
Naphthalene 2.8 - 0.18UJ 0.262 Uj 0.368 ) 4.61U 52U 523U 0.182 U 0.262 U -- - 0.198 U -
o-Xylene 3500 .- 0.149 UJ 0.423) 4.03) 3.82U 43U 4334 0.197 0.193 0.831 -- 0.201 - 0.574 -
Styrene 35000 -- 0.146 U 0213 U3 0213 U) 375U 43U 4.254 0.148 U 0.1480Y 0213 U -- 0.173 U -- 0.161 U --
tert-Butyl Methy! Ether 360 -- 0.124 UJ 0.18 U 0.1923 317U 36U 352U 0.125 U 0.125U 0.18U - 0.147 U -- 0.136 U --
Tetrachloroethene 360 -- 023311 0339 UJ 7.45) 597U 68U 676 U 0.236 U 0236 U 0339V - 0.276 U -- 0.257 U --
Toluene 170600 -- 0.617) 0.983 ) 3.91) 332U 38U 376U 1.43 151 2.12 -- 1.46 -- 1.98 --
Trans-1,2-Dichioroethylene NA - 0.136 UJ 0.198 UJ 0.158 UJ 349U 4y 385U 0.138 U 0.138 U 0.198 U -- 0.161U - 0.15U -
trans-1,3-Dichioropropene NA - 0.156 UJ 4.5U) 45U 3.99U 45U 452U 0.158 U 0.158U 45U -- 0.185 U - 0.172U -
Trichloroethylene 16 -- 0.185 L 0.265 U} 0.269 U 472U 54U 535U 0.187 L 0.187 U 0.269U -- 0.218U -- 0.203 U --
Trichlorofluoromethane NA 0.972 1.17) 5.6U) 5.6UJ 3 19 7.8 118 1.26 56U 117 1.27 1.1 1.3 1.17
Vinyl acetate 7000 -- 0303 U1 35Ul 3.5U) 31U 35U 351U 0.306 U 0.306 U 35U .- 0.358 U -- 0.333U --
Vinyl chloride 7.7 -- 0.0875 US 0128 Ul 0.128 UJ 225U 26U 2554 0.088% U 0.0889 U 0.128U -- 0.104 U -- 0.0967 U --
VOCs, Totai NA 0.972 21.49 30.452 396.762 6 26.2 7.6 23.701 21.308 32.866 1.375 25.36 1.301 21.916 1.968
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Table 2-4. Faculty Housing Area Sampling Results
Vapor intrusion Investigation
West Virginia State University, institute, West Virginia

indoor Air Exterior Soil Gas
Location>> INST-FR-1AQ3 INST-FR-I1AC4 INST-FR-1AQ5 INST-FR-IACE iINS-0560 INS-0562 INS-0564 IN5-0565
Sample ID>>}  FR-IA3-012616 FR-IA03-012716S FR-1A03-012716DS FR-1A4-06192015 FR-1A4-012616 FR-IA5-06222015 FR-IA5-012616 FR-1A6-06192015 FR-1A6-06192015D FR-1A6-012616 0560-01-011416 0560-02-011316 0562-01-011416 0562-02-011416 0564-01-011416 0564-02-0205165 0565-02-011916 0565-02-011916/D
Sample Depth {feet)>> G-0 0-0 G-0 0-0 0-0 0-0 0-0 0-0 0-0 5-6 16-17 5-8 31-132 5-6 17.5-18.5 16-17 16-17
Sample Date>> 1/26/2016 1/26/2016 1/26/2016 6/20/2015 1/26/2016 1/26/2016 6/20/2015 6/20/2015 1/26/2016 1/14/2016 1/13/2016 1/14/2016 1/14/2016 1/14/2006 2/5/2016 1/18/2016 1/18/2016
Screening Levels™
- I o
Analyte Soil Gas ViSL

3,1,1-Trichloroethane 176000 0.214 U 02734 -- 0.185 U} -- 0.381U) -- -- 0.216 U 511U 47204 577U 4.94U 5.05U 55U 977U 971U
1,1,2,2-Tetrachioroethane 1.6 027U 69U - 0233 U) - 0.228 W) - - 0.272U 642U 5.94U) 7.26U 621U 635U 69U 1234 1224
1,1,2-Trichloro-1,2,2-triflusroethane 1000000 0.518 1 .- 0.511) - 0.533 - - 0.507 717U 6.63 U] 811U 6.94U 7.09U 15U 13.74 136U
1,1,2-Trichloroethane 5.8 0.214 4 0.273U -- 0.185 Us -- 0.183 U) -- -- 0.216 U 5110 4721 577U 4.94U 505U 55U 977V 92.71V
1,1-Dichloroethane 2600 58 0.159 U 0.202 U 0.147 U 0.138 U 0.145U 0.134 UJ 0.156 U 0.142 UJ 0.161U 379U 35U 5.23 366U 375U a4y 725U 72U
1,1-Dichloroethene 25000 7000 0.156 U 0.198 U 0.186 0.135 UJ) 0.142 U 0.131U) 0.156 0.198) 0.157 U 371U 343U 418U 359U 3.67U 4y 71U 7.06U
3,24-Trichlorobenzene 70 0.281U 15U -- 0.252 U} -- 0.246 UJ -- -- 0.294 U 6.94U 6.42 U4 785U 672U 6.87U 15U 1334 1324
1,2,4-Trimethylbenzene 240 0.22 0.26 - 0.274) - 0.163 UJ - - 0.195 U 25.2 4.25U) 52U 445U 49.4 49U g8y 875U
1,2-Dibromoethane {EDB) 0.16 0.302 U 0.384 U .- 0.261U) - 0.255 ) - - 0.305 U 7.19U 6.64 U 6.96U 711U 77U 138U 13.7U
1,2-Dichlorobenzene 7000 -- 0.204 U) -- 0.199 UJ -- -- 0.239U 583U 5 il 544U 557U 6y 10.8 YU 107U
1,2-Dichloroethane 3.6 -- 0.138U) -- 0.134 UJ -- -- 0.161U 379U 35U 41.6 375U a4y 725U 72U
1,2-Dichloropropane 9.4 0.181U -- 0.157 UJ -- 0.153 UJ -- -- 0.183 U 432U 44U 747 4.28U 46U 827U 823U
3,2-Dichlorotetrafluoroethane NA 0.274 U -- 0.238 U} -- 0.232U) -- -- 0277 U 6.54U 6.04 LS 6.47U 7Y 1254 124U
1,3,5-Trimethylbenzene NA 0.193 U - 0.167 UJ - 0.163 U - - 0.195 U 8.3 4.25 U 18.1 49U 88U 875U
1,3-Dichlorobenzena NA 0.236 U - 0.204 U} - 0.189 UJ - - 0.239 U 563U 557U 6U 10.8U 107U
1,4-Dichlorobenzene &85 0.236 U 0.301U -- 0.204 U) -- 0.199 UJ -- -- 0.239U 583U 544U 557U 6y 10.8 YU 107U
1,4-Dioxane {p-Dioxane) 19 354U 36U 326U 3.06UJ 3.23U 2995 U8 348U 317U 357U 337U 326U 334U 36U 645U 641U
2-Butanona 170600 0.828 59U -- 0.5491 -- 1.3%) -- -- 1.21 276U 267U 273U 59U 9.99 11.2
2-Hexanone 1000 4.02U 82U -- 34841 -- 3404 -- -- 4.08 U 383U 371U 379U 82U 733U 7.28U
2-Methylnaphthalene NA 114U -- -- - 9.83UJ - 2.64 UJ - - 1154 544U 526U 538U -- 104U 1044
4-Methyl-2-pentanone 106000 4.04 82U 82U .- 2681 - 2.85) - - 248 3.83U 371U 379U 82U 733U 723U
Acetone 1100000 1441 20 -- 1033 -- 15.7) -- -- 133 234N 6.38 NI 2.16 NI F2NJ 678 52,4 N 527N
Acryionitrile 14 1.84UJ -- 18U -- -- 215 U8 203U 23U 196U 201U 43U 385U 388U
Benzene 12 05720 g 0.618U 0.562 UJ 0.634 U 5.62 338U 289U 9.94 32U 572U 565U
Benzyl chloride 1.9 0.176 U} -- 0.3720) -- -- 0.205 U 484U 4.48 U4 548U 4.6 U 479U 52U 9274y 9.224
Bis {2-chloroisopropyl) ether NA 687U -- -- - 5.94 U1 - 58UJ - - 6.94U 6.55U 6.05UJ 74U 633U 6.48U -- 1254 1254
Bromodichioromethane 25 0263 U 0.335U 03350 .- 0.228 U) - 0.222 ) - - 0.266 U 627U 579U 7.08U 6.07U 62U 67U 12U 118U
Bromoform 85 203U U 10U -- 1.76 U4 -- 171U -- -- 205U 267U 8.94 U1 1084 936U 957U U 18.54 184U
Bromomethane 170 0762 U 39U 39U -- 0.66 UJ -- 0.644 UJ -- -- 077U 363U 336U1 4114 352U 359U 39U 695U 691U
Carbon disulfice 24000 0122 U -- 0.106 U) -- 0.103 UJ -- -- 0.124 U 281U 265 U1 329U 282U 288U 3.2 557U 554U
Carbon tetrachloride 16 247U -- 21441 -- 208U -- -- 25U 589U 544 U4 15 57U 582U 63U 134 1124
Chiorobenzene 1700 0.181U 0.167 U 0.156 UJ 0.165 U 0.153 UJ 0.178U 0.162 U 0.183 U 431U 3.98U) 487U 417U 426U 46U 8.24U 8.1%V
Chioroethane 350000 0.104 U 0.132U .- 0.0857 UJ - 0.0875 Ll - - 0.105 U 2470 22841 278U 239U 244U 26U 472 47U
Chioroform 4.1 01920 0.244 U 0.2128 0.166 U) G175 U 0.162 U) 0.18% Y 0172 0.194 U 4570 4223 96.8 442U 452U 49U 874U 869U
Chioromethane 3100 203U 21U 21U -- 175U -- 171U -- -- 205U 193U 178 UJ 218U 187U 181U 21U 37U 4.83NJ
cis-1,2-Dichioroathylene NA 0.156 U 0.198 U 0.198 U -- 0.135 UJ -- 0.131U) -- -- 0.157 U 371U 343U 418U 359U 3.67U 4y 71U 7.06U
cis-1,3-Dichloropropene NA 0378 U 45U 454U -- 0.154 U} -- 035U -- -- 018U 425U 3.92 U4 48U 411U 4.2y 45U 833U 8.08U
Dibromochloromethane NA 0.334 U 85U 85y - 0.289 UJ - 0.282 W) - - 0.338 U 787U 736 UJ 9.01U 7.71U 7.88U 85U 1524 1524
Dichiorodifluoromethane 3500 242 3.95 3.52 .- 24 - 2.47) - - 241 463U 428 U) 523U 448U 4.58U 49U 8.85U 88U
Ethyibenzene 37 0.177 0.85% 0.763 -- 0.171) -- 0.144 U) -- -- 01720 9.85 3751 4.58 U 393U 18.8 4.6 777U 773U
Hexachiorobutadiene 4.3 0414 U 21U 21y -- 0.358 UJ -- 0.35 U8 -- -- 0.418U 9.87U 9.12 Ul 124 $.55U 876U 21U 18.5U 18.8Y
m,p-Xylene 3500 0579 1.95 1.8 -- 0.552) -- 0.434) -- -- 0.446 43 751U 214U 7.86 U 99.8 12 155U 155U
Methylene chioride 3400 6.82U 0.731 0695 U -- 58U -- 576 U3 -- -- 689U 325U 34U 368U 314U 3.22V 35U 622U 638U
n-Butytbenzene NA 0.216 U 55U 554 - 0.186 UJ - 0.182 W) - - 0.218U 5.14U 475U 581U 497U 508U 55U 283U 277U
n-Hexane 24000 0.882 35U 35U .- 1.01) - 0.993 ) - - 0.871 12.8 7.85NJ 373U 319U 35.1 35U 9.29 NJ 957N
n-Propylbenzena 35000 0.193 L 49U 494 -- 0.167 Us -- 0.163 UJ -- -- 0.195 U 46U 425 U3 52U 445U 7.15 49U 88U 875U
Naphthalene 2.8 0.206 U 0.262 U 0.262U -- 0.178 UJ -- 0.174 U) -- -- 0.208 U 491U 453U 555U 475U 4.85U 52U 938U 933U
o-Xylene 3500 0.206 131 111 -- 0.227) -- 0.183) -- -- 0.203 14.9 375Ul 458U 393U 30.4 3 7.77U 773U
Styrene 35000 0.367 U 02134 0213 U -- 0.145 U} -- 0.3410) -- -- 0.169 U 399U 3.68 U1 451U 386U 3.84U 43U 763U 7.58U
tert-Butyl Methy! Ether 360 0.142 U 0.887) 0.18UJ - 0.122U) - 012U - - 0.143 U 337U 312U 381U 326U 334U 38U 645U 642U
Tetrachloroethene 360 0.266 U 0.353 03390 .- 0.23U1 - 0.225 ) - - 0.269 U 635U 586U 717U 6.14U 6.28U 68U 1214 1214
Toluene 170600 1923 2351 237 -- 1473 -- 1.38) -- -- 1.45 47.5 5.141 3.9%U 341U 82.8 180 1,060 1,040
Trans-1,2-Dichioroethylene NA 0.156 U 0.198 U 0.198 U -- 0.135 U -- 0.131U) -- -- 0.157 U 371U 34301 4,184 359U 367U a4y 7.1U 7.06U
trans-1,3-Dichioropropene NA 0178 U 45U 45U -- 0.154 U) -- 015U -- -- 018U 425U 392Ul 48U 411U 424 45U 8.13U 8.08U
Trichloroethylene 16 0.211U 0.269 U 0269 U -- 0.182 U} -- 0378 U) -- -- 0.213U 8.52 1781 568U 83 497U 54U 261U 9.56 U
Trichlorofluoromethane NA 1.18 56U 56U 1.11 1173 0.909 1.23) 0.943 1.18J 1.18 526U 4.86 UJ 594U 509U 52U 56U 307 309
Vinyl acetate 7000 0346 U 35U 35U .- 0.299 UJ - 0.292 1) - - 0.349U 329U 30401 373U 319UV 326U 35U 63U 627U
Vinyl chloride 7.7 0.1y 0.128 U 0.128 U -- 0.0868 UJ -- 0.0848 LI -- -- 0.101 U 2390 221U 270 231U 237U 26U 4.58 U 4554
VOCs, Totai NA 28.007 35.398 32.021 2.109 21.935 0.509 27.833 1.098 1.378 23.757 205.09 81.67 309.11 806.06 358.69 192.5 1,438.68 1,427.30
ENOS051611420EN DRAET - FOR SETTLEMENT PURPOSES ONLY INADMISSABLE UNDER FRE 408 page2of2
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Table 2-4. Faculty Housing Area Sampling Results
Vapor intrusion Investigation
West Virginia State University, institute, West Virginia

Notes

Notes:
a : Screening levels are based on USEPA regional screening levels (RSLs; USEPA 2015b) for indoor air for a residential exposure scenario.
The RSLs are based on a 1E-06 (1 x 10°°) target carcinogenic risk for current exposure scenarios and a target non-cancer hazard quotient (HQ) of one (1) (WVDEP 2001).
b : Soil gas screening levels are based on USEPA (2015¢) vapor intrusion screening levels (VISLs). VISLs are based on a attenuation factor of 0.03,
a 1E-06 (1 x 10-6) target carcinogenic risk for residential exposure, a 1E-05 (1 x 10-5) target i ic risk for commerci. ial use, and a target non-cancer hazard quotient (HQ) of one (1) WVDEP 2001).
-~ = Not analyzed
B = The analyte was detected in the associated method and/or calibration blank. DRAFT
J =The analyte was positively identified: the associated numerical value is the approximate concentration of the analyte in the sample. FOR SETTLEMENT PURPOSES ONLY
NA = Not available INADMISSIBLE UNDER FRE 408
NJ = The analysis indicates the presence of an analyte that has been ively identified and the iated numerical value represents its approximate concentration.

UJ = The analyte was below the reported sample quantitation limit. However, the reported value is approximate.
U = The analyte was analyzed for, but was not detected above the reported sample quantitation limit.

Hg/m® = Micrograms per Cubic Meter

Bold indicates the analyte was detected

20 ey

alicized results indicate concentration was detected above the Residential Soil Gas VISL

ENDA05161142DEN DRAFT - FOR SETTLEMENT PURPQOSES ONLY INADMISSABLE UNDER FRE 408
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Rescreened Copies of CH2M Hill
Groundwater Analytical Data

Phases | through V

ED_002092A_00000310-00110



Shialiow nterval Basuils

Lorations
Sample T
Diepth (it

Sample Datens

HERR AR

S-GR50
HEMIWOL-033213

3% 37

124008

RESLs
Commercial/
industripl Residential

Analyte” Units | MEL7 BSL YiI5E, YiSE i RE
it | 0.a6 wmeose. 1 Aoo0 2711 1 1, 111
sophorane gt B e NA 5434 5.43 256
iNaphihalene peit 617 330 22 5430 543 5550
13- Gighinroethane sge L 28 230 5.9 198 1

1, -Dichiorowthene ugfl T 000 46 i i

1L 3 Dahlnvasthiane gdi 5 ¥ 4 30 T 1

Arstone REAL 1500 1200000 FHORGH S i %

Bonreng ugfl 5 23 21 1y i

Chlriberniens pafL 30 530 14 1

Chibpeafas gt 50 1.1 14 1

Duskdorodiflusromethans it 30 41 8.8 i 1

Ethytsnasng gt HiQ 2 48 Ly i

Tetravhltruethens gt ) 30 2 kRN i

Tolsens ygit FOHY $A0000 G300 i b3

TrichloroHumarsethans wEfL B 529 NA 3.64 1

B

ED_002092A_00000310-00111



g Fropecty Boundary Iy Phase # throvgh Phage ¥ /
de Cneniration, eitule Fa L st Wes s tl
{map ttenval Results
HIS-03R85 i HE-0AB7 NS387 INS-(IIEE
RS- GWORGEISLE R L BT k) 3T GWADS IR0 HAAB-TWDEITL
37 -43 1% - 4% 3585 35435
Anadyte’ Units. | BICL S RSL ETRRT GRS RE 51642013 RL. RYEE Tk RL SE17/R013 RL
L s M TOUNE DU B
1 A Dioxane {p-Dicane] 105 e - -
Fhaophernne 5.36 B s
Kaphthalens 538 “ “
vor R I R T R . T o
B T s Ve T = ; i SR i ; o ;
1 b Dichiorosthene gt ¥ iR 1 14 3 U I i 1
1, & tchlorosthang pift 5 1 1 1y 1 LA 1 14 k
Bttt yRiL LAG0 543 & S 5 5 L & L4 5
Bensans ugf % SRR i 14 1 1y 1 iU i
Chinrabeniens ) 1 bR 1 Rl 1 i % F0E G, 1
Chioroform pgdt g0 PRT O gas AU} 1Y 1 1u 1 225 wyge |1
Dichlorodiftunrome thansg wEfL W 208 W7 p 134 1 T4 i i 3
Etpibenzens pgdt F 1y 3 ER ¥ 1 34 ¥ iu i
Tadrachlorosthans Lt 5 1 1 1 1 1Y i T ¥
Todpnn EH 1 3000 14 1 il 1 1y 1 14 1
Trichierofinsmethans §ougf 530 52:1 1 14 1 1 1 NS i
g

Page S olf s

ED_002092A_00000310-00112



Table 1. Surnmary of Phase U Sroundwater Data
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Human Health Exposure Evaluation Report
West Virginia State University
Institute, West Virginia December 2016

Attachment 2
Select Figures from CH2M Hill Reports

e
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FINAL.docx
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INQUIRY #: 4395961.4

YEAR: 1955

: | = 750"
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INQUIRY #: 4395961.4

. N
YEAR: 1971 fi@:mw

{ = 500"

ED_002092A_00000310-00142



Historical Topographic Map

TARGET QUAD SITE NAME: UCC Institute Fac.Eastern CLIENT: CH2M Hill, Inc.
N | NAME: SAINT ALBANS Boundary Investigation CONTACT:  Brett Fishwild
MAP YEAR: 1958 ADDRESS: HWY 1-64 and State Route 25 INQUIRY#:  4395961.1
Dunbar, WV 25064 RESEARCH DATE: 08/28/2015
SERIES: 75 LAT/LONG:; 38.3795/-81.7665

SCALE: 1:24000
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Figure 4

Note:

* Indicates at least 20 feet of fly ash noted in boring impacting
0 450 900 measured thickness. Locations were not contoured.
‘ ! RCRA = Resource Conservation and Recovery Act
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Summary of Fill in Borings

INS-0387 8 ft of fill in top of boring

INS-0388  fill from 10 to 11.5 ft bgs

INS-0469  ~10ft of fill, fly ash at 16.5to 18 ft bgs

INS-0470 fly ash from 8 to 34.5 ft bgs

INS-0563  fly ash from 9 to 10 ft bgs (NR from O to 9 ft bgs)
fly ash from 1.5 to 5 ft bgs & 24 to 25 ft bgs;
NR to 26.5 ft bgs
fly ash fill estimated to 27.5 ft bgs (NR 0-6.5,
15-19, & 20-27.5 ft bgs)

TW-108  fill from 6to 17 ft bgs

Notes:

ft - feet

bgs - below ground surface

EOB - end of boring

NR - no recovery

INS-0566

TW-107

UNION CARBIDE CORPORATIO
INSTITUTE FACILITY

WEST VIRGINIA STAT
NIVERSITY,CAMPUS
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& Deep Groundwater Sample Location

Shallow Groundwater Sample Location
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Former Surface Water Drainage
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i _' Historic Road

West Virginia State University Campus

= = o Union Carbide Corporation
¥ w w Institute Facility

\\ & \ REREAR \\\
Figure 6
Notes: Historical Surface Water Drainage Features and Impoundments
0 400 800 Historic drainage features digitized from a 1955 aerial photograph and 1958 topographic map Eastern Property Boundary RCRA Corrective Action Investigation - Phase Il through V
\ | \ | RCRA = Resource Conservation and Recovery Act Union Carbide Corporation Institute Facility
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Figure 7

Potentiometric Surface Map - August 7, 2015
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Figure 8

Notes: Qualifiers: - . \
RSL = Regional Screening Level J = Indicate the reported concentration is estimated. Distribution of 1,4-D|oxane in Shallow Groundwater
0 400 800 *Data is from 2010 groundwater sampling. L = The analyte was positively identified, but the associated numerical value may be biased low. Eastern Property Boundary RCRA Corrective Action Investigation - Phase Il through V
RCRA = Resource Conservation and Recovery Act < = The constituent was not detected above the reporting detection limit. Union Carbide C ion Insti Facil
R ‘ ‘ ‘ UJ = Indicate the constituent was not detected above an estimated reporting detection limit. nion Laroiae orporat/on nstitute Faci lt}/
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Figure 9
Notes: Qualifiers: Distribution of 1,1-Dichloroethane in Deep Groundwater
RSL = Regional Screening Level < = The constituent was not detected above the reporting detection limit. ; ; Cnatinn _
0 400 800 “Data is from 2014 groundwater sampling. Eagtern Prgperty Boundfary RCRA Corregtwe Action Investigation - Phase Ii through V
| | | Blue font presents sample resuits from Phase V (January 2016). Union Carbide Corporat/on Institute Facz//ty
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UNION CARBIDE CORPORATIO,

Deep Groundwater Sample Location

Shallow and Deep Groundwater
Sample Location

Monitoring Well
West Virginia State University Campus

Union Carbide Corporation
s Elnstitute Facility

Groundwater Contour Concentrations
{1g/L - micrograms per liter)
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46

_
RSL = Regional Screening Level J= Indicafe the reported concentration is estimated. Figure 10
*Data is from 2014 groundwater sampling. K = Indicate the reported concentration is biased high. otrilid i ;
**Data is from 2012 groundwater sampling. < = The constituent was not detected above the reporting detection limit. Distribution of 1’4 Dioxane in Deep Gmunqwater‘ o
0 400 800 **Data is from 2010 groundwater sampling. UJ = Indicate the constituent was not detected above an estimated reporting detection limit. Eastern Property Boundary RCRA Corrective Action Investigation - Phase Il through V
Blue font presents sample results from Phase V (January 2016). : : . . o
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Vapor Intrusion Investigation
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Athletic Facility - Second Floor Air Sample Locations
Vapor Intrusion Investigation
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IA = Indoor air
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Floor
Drain

FR-SS1

Utility
Sink

Floor
Drain ®

FR-SS2

FR-1A2

Crawl
Space

FR-CS01

Figure Ba

Unoccupied Faculty Residence - Basement Air Sample
Locations Vapor Intrusion Investigation
West Virginia State University, Institute, West Virginia

cham.-

DRAFT - FOR SETTLEMENT PURPOSES ONLY

INADMISSABLE UNDER FRE 408

ED_002092A_00000310-00156



North

Kitchen

FR-IA3 g

Front FR-AA1
Porch

Figure 6b
Unoccupied Faculty Residence - Ground Floor Air Sample

Locations Vapor Intrusion Investigation
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